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The Vail Telegraph Instrument, 

The proposition for the purchase by the 
Government of Stephen Vail’s telegraph in- 
strument, to which reference was made in 
the last issue of the Review, deserves more 
than passing notice. The bill, introduced in 
the Senate by Senator John R. McPherson, of 
New Jersey, and referred to the Library Com- 
mittee, names $10,000 as the price of the 
machine, and authorizes its purchase upon the 
production of such evidence of its authentic- 
ity as shall be satisfactory to, the Secretary of 
the Smithsonian Institution. « As heretofore 
reported, the instrument is now in the 
National Museum (which is closely iden- 
tified with the Smithsonian), its authenticity 
has been clearly established by the officers, 
who have investigated the subject, and its 
ownership by the Government is greatly 
desired. The Museum is regarded as the 
best place forits safe-keeping and exhibition. 

The question of the proper amount to be 
paid is largely a matter of sentiment, rather 
than justice, and gives rise to a wide range 
of opinion. But the most striking feature 
of the bill goes much further than this in an 
apparent attempt to wipe out the credit 
heretofore given to Professor Morse and 
Professor Henry as originators of the Morse 
telegraph and to declare that Alfred Vail 
was the inventor. The preamble to the bill 
is as follows : 

‘* Whereas, Stephen Vail, of Morristown, 
N. J., has in his possession the original tele- 
graphic instrument or recording receiver, 
invented by his father, Alfred Vail, used upon 
the first telegraphic line ever constructed 
(that between Washington and Baltimore) 
and to transmit the first message ever sent : 
‘ What hath God wroug.ut ;’ and 

‘* Whereas, Mr. Vail has in his possession 
abundant and satisfactory proof of its 
authenticity, and the proposed disposition of 
it is strongly recommended by the officers 
of the Smithsonian Institution (where it is 
now on exhibition”), etc. 

The scheme of establishing historical and 
scientific facts by a majority vote of a body 
of politicians is novel and interesting, but 
this will undoubtedly hinder rather than 
help the passage of the bill. There are ex- 
cellent reasons for stating that the officers of 
the Smithsonian and the Museum will not 
support the measure in its present shape. 
Much regret is expressed, especially by per- 
sons who recognize Vail’s valuable work in 
the development of the telegraph, that this 
attack upon his associates should have been 
made. 


The Typewriter Transmitter. 
The experimental telegraph transmitter ex- 





hibited by O. D. La Dow to the railway |: 


telegraph superintendents on the occasion of 
their annual convention in October, has 
been perfected and the details of construc- 
tion made public. In some respects it is 
similar to an ordinary typewriter, having a 
bank of keys, each one of which represents 
a letter or other symbol. A single stroke of 
a key transmits a perfect Morse letter. Each 
key-lever carries a pivoted sector, which, 
upon depression of the lever, is pressed upon 
a revolving felt-covered roller, by which the 
sector is moved forward through a short 
space until the letter is completed, and it 
then’ drops back to its place. The sector is 


with mechanical exactness. 





made of metal, with insulating blocks set in 
its edge in such a manner that the conduct- 
ing portions, in passing over a light contact- 
spring, make the desired combination of dots 
and dashes. It is expected that the principal 
use of this transmitter will be by expert 
Morse operators rather than by novices. It 
is claimed that it will greatly lessen the labor 
of sending by the Morse code, while every 
letter will be made in proper proportion and 
Mr. La Dow es- 
mates that 45 words per minute can be trans- 
mitted with the greatest ease, against 20 
words by the ordinary Morse key. Of 
course, a typewriter will be used for receiv- 
ing. The system will. be specially adapted 
to press matter and other long messages. 
Mr. La Dow has given an option for the pur- 
chase of his patent to a party of western cap- 
italists, including some prominent telegraph 
officials, and it is understood that the instru- 
ments will be put in use without much 
delay. 
—_—— s+ 


A Suggestion of the Phonograph ina 
Seventeenth Century Fable. 

The idea of the magnetic telegraph is said 

to be certainly 300 years old. But the phono- 

graph was believed to be a comparatively 





expressing their thoughts instead of language. 
I no longer wondered that the young men of 
that country were more knowing at 16 or 18 
years old than the gray beards of our climate, 
for, knowing how to read as soon as speak, 
they are never without lectures.” _~ 

A suggestion of the electric light is also 
contained in the same work, where one of 
the characters appears with two bowls of fire 
**so sparkling that all wondered he burnt 
not his fingers.” 


Our World’s Fair Disadvantages. 


W.C. Brownell, the author of ‘ French 
Traits,” in an article on ‘‘ The French Expo- 
sition,” in the January Scribner’s, points out 
three disadvantages against which, as com- 
pared with the French, we shall] be compelled 
to struggle if we undertake an exhibition in 
1892. They are: (1) that we possess no site 
which can be compared for fitness with that 
which Paris possesses ; (2) that we have no 
competent organization directed by a long 
and splendid tradition of esthetic dignity 
and taste to create and control the exhibition 
of 1892 ; (3) the absence of any body of en- 
gineers, architects, sculptors and decorators 
at all commensuratein numbers and esthetic 
tradition. 








Evectric Horst. 


new notion.. Mary Somerville, indeed, pre- 
dicted that before the end of the present | 
century we should probably possess a means | 
of recording and reproducing speech; but 
the like conception turns out to be far older 


than that. 

In the middle of the seventeenth century 
M. de Bergerac, a well-known French writer 
of his day, and a forerunner of Jules Verne, 
published, says the N. Y. Times, a fabulous 
account of a visit to the moon, which con- 
tains an account of two mechanical books 
left in the city of the moon by'a visitor from 
the sun: _ In opening one of these books the 
narrator states that he found ‘‘ somewhat of 
metal almost like to our clocks, full of I 
know not what little springs and impercepti- 
ble engines. 

“«Tt was a book, indeed, but a strange and 
wonderful book that had neither leaves nor 
letters. In fine, it was a book made wholly 
for the ears and not the eyes, so that when 
anybody has a mind to read it he winds up 
that machine with a great many little springs, 
then he turns the hand to the chapter which 
he desires to hear, and s t as from the 
mouth of a man or a musical instrument 
pooend disti 
which the huinar gra’ 





make use of for 


and different sounds }, 


Death of Hon. Edward N. Dickerson. 


Edward Nicoll Dickerson, a very widely- 
known and eminent member of the bar of 


| New York, died last Thursday morning at 


his residence in Far Rockaway, L. I., at the 
age of 65. Mr. Dickerson was one of the 
most prominent and successful patent at- 
torneys and advocates of the country, and 
was associated with Mr. Storrow in the 
famous American Bell Telephone cases. 

At the time of his death, Mr. Dickerson 
was vice-president of the Electric Club of this 
city, and had recently delivered a very in- 
teresting lecture before the Club on the steam 
engine. In addition to his legal knowledge he 
was familiar with the whole history of steam, 
being both theoretically and practically a 
mechanical engineer, and having for a time 
acted as engineer of the first locomotive en- 
gine that was put in operation between 
Paterson, N. J , and New York City. 

Mr. Dickerson was a man of commanding 
ability and most agreeable social qualities, 
and leaves a very large circle of friends to 
mourn his decease. 


An Electric Hoist. 

One of the recent applications of electricity 
for general power purposes is the electric 
hoist, which is shown in the accompanying 
illustration. In this particular field horses 
have been supplanted by steam, which in 
turn, is now supp'anted by electricity, there 
being the same advantages in this piece of 
apparatus which are found in the stationary 
motor for ordinary power purposes. 

The electric hoist, manufactured by the 
Thomson-Houston Electric Company, is 
simple in construction, compact, easy to 
manipulate, and does the werk required 
quickly and well. The motor is of the same 
class as employed for stationary work, with 
the exception that it is series wound, 
the speed being regulated by a rheostat 
placed underneath the drum, and controlled 
by a handle at the operator's right hand. 
The friction clutch is controlled by a slight 
motion of a lever held in the left hand of the 
operator, and is so well adjusted that the 
heaviest loads can be raised, lowered or held 
without the use of the brake. The brake 
consists of an iron strap lined with wood, 
and encircling the drum for more than three- 
fourths of its circumference ; it can be ap- 
plied by a simple pressure of the foot. The 
pinions and gears are made of alternate disks 
of rawhide, and run comparatively without 
noise, while the use of carbon brushes re- 
duces the wear on the commutator to a 
minimum. 

This machine is now on exhibition at the 
Maritime Exposition, Boston, where it has 
been the subject of much favorable com- 


ment. 
———_- 





You Can Iron Your Silk Hat with the 
Incandescent Lamp. 

An enterprising young electrician in Wash- 
ington, recently married, who had occasion 
to spend the evening down town with some 
friends from New York, was shocked to find, 
as he was about to go home, that his new 
silk hat had, in some unexplained manner, 
become badly rumpled. Shops that ‘‘ block 
your hat while you wait” had long been 
closed and, for a moment, Benedict was in 
distress, but his ingenuity did not fail him. 
Stepping into a restaurant lighted by elec- 
tricity he soon found an incandescent lamp 
attached to a long flexible conductor, and 
with this he deftly and quickly ironed out 
the wrinkles from his battered tile and 
hastened home to his waiting wife. 
>_> 

Storage Battery Award. 

Mr. D. H. Bates, vice-president and gen- 
eral manager of the Electrical Accumulator 
Company, informs us that C. A. Faure re. 
ceived the only gold medal for invention 
awarded for accumulators at the Paris Ex- 
position. It was announced in the Review 
a few weeks ago that a gold medal had been 
awarded to the Societe |’Electrique of Brus- 
sels, and while this is true, the award is for 
the general merit of the exhibit and good 
workmanship, and does not relate to the 
question of invention. 


The first of the calendars to be in the 
field comes from the Cleverly Electrical 
Works, Philadelphia. Two very handsome 














ones have been received at this office, and 
| will be placed on duty January 1, 1890. 
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INJUNCTIONS DISSOLVED. 


JUDGE ANDREWS’ ORDER IN THE ELECTRIC 
LIGHT CASES REVERSED BY THE 
STATE SUPREME COURT. 


. The Supreme Court, Gereral Term, on 
Friday of last week announced its decision 
upon the appeal by the Mayor, Board of 
Electrical Control-and the Commissioner of 
Public Works from the order of Judge An- 
drews restraining them from interfering 
with wires and apparatus of the electric il- 
luminating and power companies of New 
York City. Presiding Justice Van Brunt 
wrote the-opinion of the Court, and Judges 
Barrett and Brady also wrote opinions, in 
which they concur with the presiding jus- 
tice. 

The leading opinion covers 47 pages, 
Judge Barrett’s 26 pages, and Judge Brady’s 
but five pages. 
Brady’s opinion was occasioned by bis 
lengthy engagement in the Court of Oyer 
and Terminer. The order is reversed and 
the injunction dissolved. 

Chief Justice Van Brunt states at length 
the facts of the case, and quotes the laws 
for the organization of electric light com- 
panies and for the placing of wires undet- 
ground, and then says: 

‘It seems to us that two questions are 
presented by this appeal, aud they are, first, 
even if the Board of Electrical Control, in 
these cases where subways have not been 
provided, have refused permission to these 
plaintiffs to make such repairs as were neces- 
siry to keep their plant in a perfect and safe 
condition, will such refusal excuse the 
plaintiffs for their violation soto do? And, 
secondly, has the Commissioner of Public 
W orks the power to abate a public nuisance 
existing in the streets of the City of New 
York, dangerous to the lives of its citizens, 
without first going to the creator of the 
nuisance and informing him of the discovery 
of its existence by the authorities, and re- 
questing him to abate the same, and there- 
after waiting before proceeding to protect 
the lives of the citizens for some indefinite 
length of time, called a reasonable time, in 
order to see whether the creator of the nuis- 
ance Will abate the same or not. That the 
latter is a proposition presented by this ap- 
peal seems to have been conceded by the 
learned counsel for the plaintiffs upon the 
argument, and also by the learned judge in 
the court below. It was admitted upon the 
argument that in the conduct of the business 
in which these plaintiffs are engaged, the 
wires employed for the conducting of the 
currents used by them for the purpose of 
lighting and the furnishing of power, un- 
less perfectly insulated, ure dangerous to 
human lives; and without this admission, 
occurrences have taken place which demon- 
strate the proposition. ‘The plaintiffs, there- 
fore, are conducting a business by means of 
an apparatus and a force which, unless pro- 
perly controlled, subjects every passer-by in 
the streets of New York to the danger of 
death. They are therefore bound in the 
prosecution of that business to use the 
highest degree of diligence, and if it is im- 
possible for them to conduct their business 
without subjecting the passers-by upon the 
streets of the city to danger, although with 
out negligence on their part, then it is doubt- 
ful whether the Legislature even could, 
without closing the street or public highway 
and making provision for compensation to 
all parties damaged thereby, confer au- 
thority for the conduct of such a business 
upon the public streets of this city, because 
it would be giving up the streets to a pur- 
pose for which they had never been dedi- 
cated. 

‘*The proposition, then, which is pre- 
sented is, in view of the rule of law requiring 
the plaintiffs, because of the dangerous 
character of the business which they are con- 
ducting, to use the bighest degree of dili- 
gence, when the plaintiffs have failed to 
comply with this obligation, and when 
human life is threatened because of this 
failure, have not the public authorities, or, 
for that matter, any citizen, the right to at 
opce remove such danger as a common 
nuisance ? We think there can be but one 
answer to this proposition ; and that under 
such circumstances the law allows this sum- 
mary method of doing justice. because in- 
juries of this kind require an immediate 
remedy, and can not wait for the slow pro- 
gress of the ordioary forms of judicial’ pro- 
cedure. In other words, human litle is more 
sacred than the form of legal procedure. 
When it is apparent, as in the case at bar, 
that the condition of the wires of the plain- 
tiffs is such that they are dangerous to 
human life, and that any passer-by, without 
negligence on his part, is liable to be struck 
dead in the street, can it be said for a mo- 
ment that the public authorities have no 
power to abate this nuisance, and protect the 
lives of its citizens? Indeed, it is one of 





The shortness of Judge |. 





their highest duties, and if they allowed such 
a- condition of affairs to continue, might 
make the city itself liable for the damages 
sustained by reason of ‘their negligence in 
not removing the common nuisance. But it 
is said upon the part of the plaintiffs ‘ that 
our large investment of capital is thus left to 
the mercy of the public authorities, and that 
we are at least entitled to some notice of the 
defects complained of, that we may remove 
the same.’ This proposition involves the 
claim upon the part of thése corporations 
that the public authorities shall perform a 
duty which’ the law devolves upon them- 


selves, namely, the proper inspection of their | 


own apparatus, which is liable to become 


dangerous at any time, and the immediate | 


remedying of the difficulty. It is not a part 
of the duty of the public authorities to in- 
spect the apparatus of private corporations 
and warn them whén such apparatus be- 
comes dangerous to human life. There is 
one fact which seems to be established beyond 
question upon the papers befure this Court: 
and that is, that at the time of the-com- 
mencement of these actions the wires of 
these plaintiffs had become excessively dan- 
gerous by reason of their defective insulation. 


Attention was called to this condition of | 


affairs by the happening of accidents by 
which human life: was sacrificed, and the 
great strife seems to have been between the 
electrical companies and the Board of Elec- 
trical Control as to upon whom the blame 
for this shameful condition of affairs was to 
be imposed. 
Board refused arbitrarily to allow repairs to 
be made which were requested by them, and 


rendered the existence of the wires so re- 
moved a public nuisance. It is claimed 
upon the part of the plantiffs that the Com- 
missioner of Public Works asserted the 
right to remove a whole line of wire be- 
cause of a single defect. This, however, 
does not seem to be clearly established. 
He undoubtedly had no right to remove 
more than was necessary to abate the 
nuisance. But this right existed in the 
Commissoner of Public.Works in common 
with avy other citizens who desired to. use 
the streets of the city. It is undoubtedly 
true that no power other than that con- 
nected with his office was conferred upon 
the Commissioner by the resolution ot the 
Board cf Electrical Control. or the direc- 
tion upon the part-of the Mayor. The con- 
tingency had not arisen which authorized 
the Board of Electrical Control, as a body, 
to put the Commissioner of Public Works 
in motion ; nor was the Mayor authorized 
to confer any authority upon the Com- 
missioner in respect to this matter which 
he did not enjoy by virtue of his office. 

‘* Therefore, in the consideration of this 
question, it has not been deemed necessary 
to discuss the action of the Board of Electri- 
cal Control or of the Mayor. It has also 
been assumed that these plaintiffs have a 


| right to cortinue and maintain overhead 


The companies claim that the | 


that the rules and regulations of the Board | 
regulating these repairs were unreasonable, | 
and they were in consequence unable to Keep | 


their wires in that condition which their 
plain duty required should be done. But 
even if this state of affairs existed it was no 
excuse to the plaintiffs. They had ample 
remedies at their hand for the purpose of 
compelling the Board of Electrical Control 
to give them permits for the making of re- 
pairs if such permits were unjustly refused. 
The courts were open to them, and it isa 
familiar principle that where a permit upon 
the part of any of the city’s officers is im- 
properly refused a mandamus may issue to 
compel the performance of that public duty. 

‘*But these plaintiffs, when their wires 
got into such a condition concededly as 
made them public nuisances, endangering 
human life, made not the slightest effort to 
compel the Board of Electrical Control, if 
they unjustly refused, to grant them per 
mits to repair; and this is a very signifi- 
cant circumstance when we take into con- 
sideration the dispute that arose between 
the Board of Electrical Control and 
plaintiffs. If these electrical companies 
had been actuated by the slightest desire 
to put their apparatus in a condition such as 
would not endanger human life, they could 
easily have found a way to remove the ob- 
struction which they claim was placed in 
their path by the Board of Electrical Con- 
trol. It would seem that they were only too 
willing to attempt to shelter themselves be- 
hind the assumed unreasonableness ef some 
of the reguiations of the Board, and allow 
their apparatus to get into such a condition 
that it was dangerous to human life and be- 
came a public nuisance. 

‘*In the determination of the question as 
to whether the Commissioner of Public 
Works should have been enjoined in the re 
moval of those wires which were not prop- 
erly insulated, it is not necessary for us to 
consider or discuss this dispute. The mere 
fact that the Board of Electrical Control 
refused permits to which tbe plaintiffs 
were entitled forms no excuse for their 
allowing these wires to get in this condition 
and remain so for the periods of time estab- 
lished by the papers before us. There is no 


the | 





question but that if the operation of their | 


system had depended upon the procuring of 


these permits to which they were entitled, | 


the plaintiffs would have found ready means 
to call the Board of Electrical Control to rea- 
son. 


of the Board, 


But by sheltering themselves under | 
this, as they now claim, unauthorized action | 
they undoubtediy thought | 


themselves excused from the expenditures | 
of money necessary to render their apparatus | 


safe for operation. 
said, this forms no excuse for a longer time 
than would have been necessary to make an 
application to the courts to enforce their 


rights against the Board of Electrical Con- | orrec 
| But where a party erects and maintains 


trol, 

“It further appears from the papets in 
this case that at the time of the commence- 
ment of these suits the wires of these com- 
panies were ip a terrible condition in respect 
to imperfect insulation, and they were a 
menace upon all sides to the safety of the 
passer-by upon the public streets. The Com- 
missioner of Public Works, under these 
circumstances, in view of his duty toremove 
obstructions from the streets, whether dan- 
gerous to the citizens or otherwise. had a 
duty devolved upon him to abate the nuis- 
ance at the earliest possible moment. It is 
true that in taking such action he did so at 
his peril, and in an action brought against 
bim for the violation of the property rights 
of any one of these companies he would be 
bound to show such a condition of affairs as 


As has already been | 


wires until the subways should be ready, 
provided such wires are maintained in such 
manner as not to be dangerous to human 
life; and that thev bave the right when 
such wires become out of repair to repair 
the same, subject to the reasonable regula- 
tions of the Board of Electrical Control, and 
that it is the duty of said Board if necessary 
to give the plaintiffs permission to do so.” 

The Chief Justice quotes approvingly 
from the opinion of Judge Andrews where 
he says the action of the Commissioner 
should not be controlled by the opinion of 
the expert of the Board, but says that the 
injunction granted by Judge Andrews was 
essentially too broad in’restraining all ac- 
tion on the part of the Commissioner of 
Public works until the companies should 
have ap opportunity to remedy defects 
pointed out by him. The Commissioner, 
both asa private citizen and by virtue of 
his office, has the right to remove obstruc- 
tions which had become dangerous, withwut 
notice to plaintiffs. As the claim that 
only the Board of Health has the right by 
the charter to abate nuisances, the Presid- 
ing Justice says: . 

‘Tt may be true that the Board of Health, 
under the peculiar phraseology of the act 
conferring power upon them, would have 
the right to remove these wires, because 
dangerous to human life. But their power 
was not exclusive. The Department of 
Public Works had the rights also and it is 
its duty to keep the streets of the City of 
New York in a passable condition, and to 
remove all obstructions which interfered 
with their use, and therefore had ample au- 
thority to abate this nuisance. If this was 
not so, will a Court of Equity intervene to 
restrain the abatement of a nuisance by 
the public authorities, simply because the 
proper department is not acting? We 
think not. The nuisance existing, the Court 
will not limit its abatement to any particu- 
Jar officer of the municipality, unless the 
exclusive power is plainly conferred upon 
one department. Even then, the right of an 
ofticer of the municipality to act as a private 
citizen ina perfectly clear case would not 
be affected. 

‘The counsel for the respondents, while 
apparently conceding the right of the Com- 
missioner of Public Works to remove an 
imperfectly insulated wire, urges that the 
right of removal must, in the first place, 
depend upon a determination by the Com- 
missioner of the condition of the fixture, 
and that he has no right arbitrarily to de- 
termine, without notice, and without affor- 
ding the plaintiffs an opportunity to be 
heard, and if the pole or wire is defective 
or unsafe it should not be removed, or a 
nuisance abated, without granting to the 
plaintiffs an opportunity to remedy the 
alleged defect. That the Commissioner 
should not act arbitrarily without a deter- 
mination as to the condition and existence 
of the nuisance is undoubtedly correct. 


knowingly a public nuisance in the streets 
of New York, necessarily dangerous to 
human life, we know of noruleoflaw which 
requires the public authorities or the public 
to abandon the streets until the party main- 
taining the nuisance shall have an opppor- 
tunity to be heard as to its existence, and 
after such hearing, an opportunity to remove 
the same. In bis proposition the learned 
counsel seems to us to overlook the import 
ant fact that it is because of the gross 
negligence of the plaintiffs that these wires 
were allowed to become a public nuisance, 
as they are conceded to have been at the 
time of the commencement of this action. 
‘The plaintiffs have been guilty of a willful 
violation of a manifest duty in allowing 
these wires to become dangerous. They are 





without excuse, and when they claim that 
the destruction of these instruments of death, 
maintained by them in violation of every 
duty and obligation which they owe to the 
public, is an invasion of their rights ‘of 
property, such claim seems to proceed upon 
the assumption that nothing has a right to 
exist except themselves. It is idle to say 
that a party knowingly maintaining a nuis- 
ance which may at any time deal death to 
innocent passers-by can for an instant be 
.entitled to the protection of the law in its 
maintenance. If these plaintiffs had been 
without fault, a different question might 
have been presented. But it is evident that 
they were guilty of the highest degree of 
negligence. The Commissioner had author- 
ity, both as a private citizen and a public 
official, charged by the duties of his office 
with the removal of obstructions from the 
streets of the city, to abate the nuisance 
complained of. Some of the affidavits 
contained in the record appeared to claim 
that the Commissioner of Public Works. 
although not acting wantonly in his at- 
tempts to abate the existing nuisance, 
yet he either had been removing or threat- 
ened to remove, before the hearing of the 
motion in the Court below, certain wires 
which were not in a defective condition. 
We have not deemed it necessary to advert 
to these claims because the complaint, as 
filed, contains no averments under which 
proof of such facts would be admissible, and 
as the relief granted must depend upon 
the allegations of the complaint, no such 
question is presented for consideration. 

** It follows, therefore, that the order ap- 
pealed from should be reversed.” 


JUDGE BARRETT’S OPINION. 


In his opinion, Judge Barrett says : 

‘*We start with constitutionality of the 
Act of 1885 deliberately settled by the Court 
of Appeals (Squire’s case, 107 N. Y., 598). 
A careful comparison of that act with the 
Act of 1887 shows no such divergence in the 
latter enactment as to render its constitution- 
ality doubtful. This has been aflfirmed in 
several cases.” 

Continuing, the Judge says: ‘‘The plain- 
tiffs have undoubtedly acquired property 
rights and franchises of which they can 
not be deprived without just compensation. 
They are duly incorporated under legis- 
lative sanction. They have obtained the 
consent of the local authorities to their 
corporate use of the streets, and they have 
obtained this pursuant to legislative direc- 
tion. Upon the faith of this authorization 
from the law-making power, they have ex- 
pended large sums of money, and other- 
wise acted upon the legislative license. 
From this condition of things two proposi- 
tions flow: First, the license having been 
acted upon, and something done by the 
licensee in consideration thereof, it has be- 
come invested with the qualities of a 
contract. Second, such of the com- 
panies’ operations as may _ reasonably 
be said to have been contemplated 
by the Legislature cannot be deemed a _nuis- 
ance. Su far as the public is concerned, the 
legislative power within its constitutional 
limits is substantially omnipotent. A proper 
copstruction of this fourth section, therefore, 
calls for the clear recognition of two cardinal 
considerations: First, that there can be no 
implication of a legislative intention to de- 
prive the plaintiffs of their vested rights. 
Second, and on the other hand, that there 
can be no implication of any such intention 
to authorize inherent nuisance; not merely 
something which but for legislative sanction 
would constitute an illegal structure in the 
highway, but something essentially malum 
in se. Thus viewed, there is little difficulty 
in giving this section a reasovable and _ har- 
monious interpretation, just to the com- 
panies and not inimical to the public wel- 
fare.” 

The Judge continues that to maintain 
existing fixtures, apparatus and wires until 
the completion of the subways required no 
fresh permit from the new Board of Elec- 
trical Control. But they could not supple- 
ment such fixtures, apparatus or wires, ner 
otherwise add to their existing systems, 
without such a permit. Nor could they 
continue the use of defective wires, until 
they were rendered perfectly safe. The 
Judge adds that the Legislature conferred 
upon the Board the power to refuse or grant 
permits. This power must be exercised 
reasonably and is continuous. 

‘«Tf the plaintiffs’ entire systems are neces- 
sarily and unavoidably dangerous to 
human life. as matter cf fact they can be 
restrained or abated by appropriate proceed- 
ings, for, so far as their mode of using elec- 
tricity is thus dangerous to human life, it is 
without legislative authority, express or 
implied. and the systems, uuder such use, 
become nuisances. But the entire structure 
can not be summarily destroyed, if the 
particular nusance can be otherwise re- 
strained or abated.” 

Continuing, the Judge says that the cor- 
porate authorities can not by their mere 





December 21, 1889 


ELECTRICAL REVIEW 








declaration make that a nuisance which in 
fact is not. He cites authorities which, he 
holds, ‘‘ abundantly establish for the propo 
sition that Commissioner Gilroy had a right 
summarily to abate the common nuisance of 
any non-insulated wire found to exist in the 
plaintiffs’ systems. He had this right, both 
individually and officially ; and he was not 
dependent for his justification upon either 
the resolution of the Board or the order of 
the Mayor. Nothing whatever,” says Judge 
Barrett, ‘‘should be permitted to stand be- 
tween the officer of the municipality and the 
actually non-insulated wire ; nor should he 
be hindered or delayed for one moment in 
his laudable purpose of protecting his fellow 
citizen by its neutralization. If in destroying 
its deadly force the officer exceeds his duty, 
the remedy at law is ample. 

‘“So long as the officer acts fairly and 
moderately, without wantonness or oppres- 
sion, he has nothing to fear. At all events, 
the last thing that should be set in motion to 
paralyze his honest efforts for the protection 
of human life, is the power of a court of 
equity exercised on mere motion pendente 
lite. In my judgment this part of the order 
should be reversed, and the injunction as to 
Gilroy wholly dissolved. That part of the 
order which enjoins the Board of Electrical 
Control from preventing repairs was clearly 
unauthorized. It is in the nature of 
a final mandatory judgment, and is in 
effect a peremptory mandamus _ granted 
before trial in an equity suit. The facts 
upon which it was granted showed that 
the only substantial dispute was as to the 
right to replace old wires by new ones, 
larger in size and of greater conductivity. 
The general right to repair had been con- 
ceded long before the commencement of 
these suits. Upon these facts the utmost 
that the plaintiffs would have been entitled 
to, even in a proper proceeding, was an 
alternative mandamus ; and in view of the 
discretion vested in the Board with regard 
to fresh constructions, and the probability 
that such discretion covered larger wires 
of greater conductivity, even an absolute 
denial of an application for mandamus 
would have been justified. 

‘* Both upon the facts, then, and the law 
regulating such procedure, this part of the 
injunction should fall with that which has 
been the main subject of consideration.” 

JUDGE BRADY'S OPINION. 

This opinion is as follows : 

‘*T concur with my brethren that the 
order appealed from should be reversed. 

‘‘ Whatever rights the plaintiffs have ac- 
quired by legislative grant are subject tu the 
dominant loss of public safety, and it must 
be assumed that such rights were secured 
and invoked with knowledge of this con- 
trolling principle. The Legislature has no 
power to violate it, and consequently none 
to authorize an enterprise to be conducted in 
the public streets by the use of a death-deal- 
ing factor, unless the conditions imposed 
surrounding and controlling it are such as to 
secure the public safety, not fora time, but 
for all time during its use. And whenever 
this safety ceases to exist business imme- 
diately becomes a nuisance more or less, and 
may be abated as such by any citizen who 
chooses to exercise the power, he assuming 
only the responsibility of proving it to be as 
asserted. 

‘**Indeed, the object of the subway for 
which the Legislature called and provided 
by various acts is undoubtedly, in part at 
least, based upon the dangerous character 
of the plaintiffs’ business and the legisla- 
tive duty of securing the public safety. 
The creation of a business extra-hazardous 
in the public streets, or of organizations 
to use elements therein dangerous to life 
from their very nature, can only be legal, 
if at all, when they are so burdened as to 
secure the public safety, preliminarily to 
such use and its continuance, by the un- 
tiring, and, indeed, unfailing vigilance of the 
person or corporation. If this cannot be 
done, then a nuisance is created and exists, 
and not a lawful enterprise. 

‘There should, in other words, be no in- 
tervals of this safety when life may be sacri- 
ficed by the condition of some instrument or 
agency used in the business. 

‘*'This may seem to be a severe, even a 
harsh, rule, but the duty to secure the public 
safety—the lives of citizens—renders its 
enforcement imperative.” 


_——__>o————_— 


A New Engineering Company. 

Mr. C. J. Field, formerly general manager 
of the Edison Electric Uluminating Com- 
pany, of Brooklyn, has organized the Field 
Engineering Company, 15 Cortlandt street, 
New York, of which he is president and 
general manager, and Mr. E. F. White, sec- 
retary and treasurer. They will act as con- 
sulting and contracting engineers in regard 
to electric street railways, electric light and 
power plants and steam plants. The 
REVIEW extends its best wishes for the suc- 
cess which thiscompany will certainly win. 





Mehren’s Current and Pole Indicator. | 


The little instrument illustrated herewith 
(full size of the cut) was designed to show 
the presence and direction of current in elec- 


tric wires. The detector is a galvanometer 


of the direct reading form. The case con- 
tains a magnetic needle, attached to and be- 
tween two card board faces, upon which are 
plainly marked indicator arrows. When 
the instrument is placed underneath a wire 
having at that point a general north and 
south direction, if a constant current is flow- 
ing through the wire, the needle being de- 
flected carries the card round and the indi- 
cating arrow on the bottom of the instrument 
shows the direction of the current flow. 
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Now, if we place the instrument above the 
wire the arrow on the other face of the card 
will indicate the same condition. 

There are several decided advantages ap- 
parent in the Mehren indicator. It can be 
used in many instances where other forms 
of indicators are interfered with, because of 
the wire being close to the ceiling. It is 
direct reading. Whether used above or below 
the wire, it invariably shows the direction of 
the current flow. It does away with all 
artificial memory as to which way a given 
current above or below the needle will de- 
flect the needle. 

In addition to the above uses for the in- 
dicator, it is an exceedingly convenient little 
instrument for detecting breaks in a circuit, 
by connecting it up through the binding 
screws shown in the cut, and for laboratory 
or experimental purposes will be found con- 
venient and useful. 

The patent for this instrument was granted 
in November, 1+89, and it is placed on the 
market by the Electrical Supply Company, 
Chicago, to whom all correspondence should 
be addressed. 

——__ ao 

New Brighton, Pa.—A charter was granted 
to the New Brighton Electric Street Railway 
Company, with a capital stock of $50,000. 
The directors are James R. McKee, F. K. 
Brierly, W. C. Simpson, Geo. F. Kennedy, 
Oliver Molter and T. L. Kennedy. The line 
will extend from Fourth street, Beaver Falls, 
to the lower end of New Brighton. 


Hamilton, Cnt.—W. E. Sanford, George 
lkoach, Alexander McKay, M.P., R. M. 
Wanzer and R. E. Kennedy, have applied 
for letters patent incorporating a company 
to be called the Hamilton Electric Light 
Company, with a capital of $200,000. The 
objects of the company are stated to be the 
purchase of the present electric light prem- 
ises, plant, franchises and contracts, and the 
carrying on of the business of supplying 
electricity for light, heat and power in the 
city of Hamilton and within a radius of 10 
miles thereof. It is expected that by the 
beginning of the year the company will have 
in operation, including the city contract, 
over 350 are lights and 2,000 incandescent 
lights. : 

New York City.—The papers were filed 
at Albany last week for the incorporation of 
the New York City Suburban Surface 
Railroad Company, with a capital of $200,- 
000, and permission to increase the capital 
stock to $1,000,000. The incorporators are 
ex-Mayor Franklin Edson, Hugh N. Camp, 
H. W. T. Mali, Daniel D. Conover, Richard 
Kelly, Maxmillian Fleischmann and J..P. 
Baiter. They propose to construct a single 
track road between Fordham Heights, Ford- 
ham and Tremont, running from the north- 
erly end of McComb’s Bridge along Sedg- 


‘wick avenue to Burnside avenue, to Tremont 


village, with a branch from Burnside avenue 
to Woodlawn Cemetery in Central avenue. 
The northern terminus will be at the south- 
west entrance to the cemetery. The com- 
pany ,will operate. electric motors carrying 
their own power. 


South Berwick, Me.—The Berwick and 
‘Salmon Falls Electric Company has been 
organized at South Berwick, with a capital 
stock of $9,800. 


Peabody, Mass.—The Naumkeag Street 
Railway Company, of Peabody, Mass., has 
been granted a charter by the selectmen of 
Peabody to use the overhead trolley wire 
system under conditions similar to those laid 
down by the city of Salem. The conditions 
must be accepted within 30 days and the sys- 
tem be in operation by the Ist of next July. 


Randolph, Mass.—The Randolph and Hol- 
brook Light and Power Company has: been 
granted a franchise to operate a plant in 
Randolph, Mass. One of the conditions is 
that the work of building the electric road 
before the first day of April next, to which 
effect the selectmen have received a guaran- 
tee. The Thomson-Houston electric railway 
system will be used. 


San Francisco, Cal.—The San Francisco 
Electric Light and Power Company was in- 
corporated with $1,000,000 capital stock, 
divided into 100,000 shares of $10 each, of 
which $35,000 has been actually subscribed. 
Seven directors have been appointed for the 
ensuing year, as follows: Martin Bulger, 
Robert P. Hastings, William McMann, J. M. 
Chenowith, W. C. Clark, H. G. Platt and 
J. 8. Humbird, of Pittsburgh, Pa. 


Philadelphia, Pa.— The United States 
Construction and Pipe Manufacturing Com- 
pany has filed articles of incorporation. 
The objects of the corporation are the manu- 
facture of pipe and laying them for subways 
—for gas and electricity, etc. The capital 
stock is $100,000, of which $1,000 is paid in. 
The incorporators are Alfred H. Mclivain, 
Wm. H. Murphy and Theophilus G. Murphy, 
of Phildelphia, and J. Joseph Murphy, of 
Camden. 


Edwardsville, Ill.—In the Edwardsville 
Court was presented recently a petition of 
the Electric City and Illinois Railway Com- 
pany vs. Elizabeth J. Isbell and others, to 
condemn land for railroad purposes. The 
road will extend from East St. Louis, in St. 
Clair county, to the approach to the St. 
Louis Merchants’ Bridge, in Madison county. 
As soon as the petition is granted the build- 
ing of the road will be pushed as rapidly as 
possible. 


Minneapolls, Minn.— The Minneapolis 
Electro-Matrix Company has elected the fol- 
lowing board of directors: S.S. Small, E. 
J. Edwards, C. L. Travis, J. W. Griffin 
and C. A. Pillsbury, of Minneapolis ; Erastus 
Wiman, of New York; Lowe Emerson, of 
Cincinnati, and Theo. C. Bates, of Wor- 
cester. The directors chose these officers : 
President, William M. Grosvenor, of New 
York ; vice-president, C. L. Travis; secre- 
tary and treasurer, C. Wright Davison. 


Nashville, Tenn.—Application was made 
for a charter for the newly consolidated 
Nashville street railway lines under the title 
of the United Electric Railway Company, by 
J. M. Fogg, I. T. Rhea, T. W. Wrenne, 
Wm. Morrow, A. H. Robinson, M. F. Gard- 
ner, H. R. Buckner, J. H. Bruce, R. W. 
Turner, John P. Williams, Max Sax, W. C. 
Debrill, J. H. Fall, Wm. Duncan, Frank 
Morrow, N. Baxter, Jr., and T. O. Morris. 
The charter sets forth the right of way 
owned by the company running through the 
city and suburbs and including all the lines 
in the city. The company propose to use 
electric power on the whole line. 


Martinsburg, W. Va.—The Edison Elec- 
tric Illuminating Company met at the office of 
Faulkner & Walker last week, and completed 
their organization by the election of Messrs. 
M. W. Martin, president ; Stuart W. Walker, 
secretary, and Hon. Geo. M. Bowers, treas 
urer. All of the stockholders were present, 
and a board of directors twas elected. H. T. 
Warner, of Washington, president of the Loan 
and Trust Company ; Geo. Truesdell, presi- 
dent of the Washington Street Eléctric Rail- 
way Company, prominent business men and 
capitalists, are largely interested in the en- 
terprise. The company purpose ‘having all 
the work completed by the ist of February 





for the lighting of Martinsburg by electricity. 











Keyser, W. Va.—The Keyser Electric 
Light Company is organized and ready for 
business. . 


Allegheny, Pa.—The State department 
granted a charter to the Wilkinsburg Elec- 
tric Company, of Allegheny county ;_ capi- 
tal, $30,000. 


Lansing, Mich.—The Secretary of State 
issued a license to the Mount Pleasant Elec- 
tric Company, of Mount Pleasant ; capital 
stock, $25,000. 


Beatrice, Neb.—The Beatrice Electric 
Compaty has arranged to incorporate and 
go into the extensive manufacture of electric 
supplies of all kinds at that point. 


Petersburg, Ill.— ‘The Electric Light and 
Power Company, of Petersburg ; capital, 
$25,000 ; incorporators, G. D. Wright, J. 
H. Strodtmann and T. W. McNeely. 


Tallapoosa, Ga.—A contract has been 
granted to G. F. Quackenbush for a 270 
sixteen candle-power Edison electric light 
plant for lighting the town. 
invited. 

Olathe, Kas.—The Olathe Electric Light 
and Power Company, of Olathe. Directors, 
B. T. Whitmore, W. B. Henry, Wellington 
Adams, Chas. Sutler and Moses L. Cohn ; 
capital stock, $25,000. 


Estimates are 


Chicago, I11.—The Turner Electric Light- 
ing Company, at Chicago ; for renting and 
operating electric lights; capital stock, 
$10,000 ; incorporators, D. B. Turner, B. 
B. James and George N. Morgan. 


Tacoma, Wash.—The Tacoma Steam and 
Electric Power Company of Tacoma. Cap- 
ital stock, $25,000. Trustees, James C. Lup- 
ton and John J. Hicks, Jr. Object, to sup- 
ply steam and electric power. 


New Berne, N. €.—The New Berne Gas 
Company has organized a new company, 
with A. H. Leftwich as president and U. 8: 
Mace, secretary and treasurer, to erect the 
electric light plant in connection with their 
gas works, 


Siskiyou, Cal.—The Eastern Union Tele- 
graph Company of Siskiyou has been incor- 
porated, to build a telegraph line from Mott, 
Siskiyou county, by way of McLeod River, 
Fall River Valley, Bieber and Adin to Altu- 
ras and the Oregon line. 


Gonzales, Tex.—The Gonzales Water 
Power Company has been incorporated to 
develop the water power of the Guadalupe 
river by building a dam, as previously men- 
tioned. The company proposes to furnish 
power for water works and an electric light 
plant. 


San Leandro, Cal.—The San Leandro Gas 
and Electric Light Company has filed articles 
of incorporation, with a capital of $100,000, 
to whfich $500 has been subscribed by each 
of the. following directors: William J. 
Landers, B. C. Hawes, James A. Goodwin, 
F. B. Reynolds and 8. A. Brooks. 


Milwaukee, Wis.--The North Greenfield 
Advancement Association is talking of build- 
ing an electric railway on the National 
Avenue road from the city limits to the 
North Greenfield station of the North- 
western road. Charles Cuppel, Paul Becht- 
ner, John Johnson and others are said to be 
interested in the project. 


Sacramento, Cal.—Mayor Gregory and 
Trustees Wolf and McLaughlin returned 
from San Francisco, having been there for 
the purpose of looking at various electric 
light plants, with a view of making a pur- 
chase of machinery for manufacturing the 
city’s own light. They will receive esti- 





mates and bids for lighting the city. 
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On dit Mayor Grant’s polarity is very 
strong just now, and has produced the 
greatest fall of electrical potential ever 
known to science. This should charge him 
with enough energy to last the rest of his 
life. 





Now the coroner’s jury have the workman 
Sullivan killed by shock due to 120 volts. 
Is it not about time to look into the matter a 
little more thoroughly and determine once 
for all how much depends upon the quantity 
of electricity received through the human 
body ? There must be much dependence on 
this, it would seem. Else how comes it that 


the shock of very many thousand volts from’ 


a static machine can be taken without: much 
inconvenience? 





The National Electric Light Association 
will have much to do at its next convention. 





The phonograph is being improved con- 
stantly. Its latest form is said to be incom- 
parably superior to the phonograph of a 
yearago. This is to be expected, and it is 
also to be expected that every change for the 
better will be a simplification of the mechan- 
ism. So far such has been the fact. 





It is a sign of progress that the educational 
institutions of this country are rapidly fall- 
ing into line by inaugurating courses in 
electrical engineering more or less extensive. 
This is as it should be. The time is coming, 
and with rapid strides, when the profession 
of electrical engineering will be one of the, 
if not the most important calling among the 
educated classes of the world. 





A Western inventor is endeavoring to in- 
terest capital in his electrical magic lantern 
for casting or reflecting advertisements on 
the dark clouds that often hang low over a 
city. The inventor claims to have secured 
contracts from several well known firms 
for displaying their cards in this manner. 
If the idea is fully developed we may expect 
to see some very startling and grotesque 
effects. This idea originally appeared in the 
editorial columns of the Review. 





It is a fact very often exemplified in any 
business, and especially in the electrical busi- 
ness, that it is not so difficult to obtain an 
initial order for a central station electric 
lighting plant as an order foranincrease. In 
the first instance the sale depends largely 
upon the ability of the salesman to convince 
the would-be-purchaser of the superiority of 
his system of electric lighting. But an order 
for an increase depends entirely upon the 
advantageous qualities of the plant itself. A 
corporation will only increase its plant when 
the system adopted is giving entire satisfac- 
tion. 

The telegraph business of the country is 
evidently looking up. The statement of the 
earnings of the Western Union for the last 
quarter is said to make the best showing of 
any in the history of the company, and the 
executive committee has recommended the 
regular dividends of 114 per cent. and an 
extra dividend of 34 per cent. It is reported 
also in financial circles that the Postal Tele- 
graph Company is earning 12 per cent. on 
its capital stock. This is a pretty good in- 
dication that people in this country believe 
in patronizing the telegraph and that such 
patronage is continually increasing. 


The case of the telephone company of 
Cincinnati against the electric railway, same 
city, is looked upon as a test case that will 
settle many of the differences now existing 
between the telephone and the electric rail- 
way interests. There are always two sides to 
every question, and the telephone people 
must realize that there is a great demand for 
the rapid transit that electricity furnishes ; 
and on the other hand, when the railway 
people, through inferior construction, almost 
destroy the telephone service along their 
line, they cannot expect either telephone 
user or manager to tamely submit. There 
is a political maxium of Mr. Chas. A. Dana’s 
that applies to these two branches of electri- 
cal work : ‘‘ Get together.” 





The recommendation of the Commissioner 
of Patents that the salaries of his official 
staff should be increased one-third, should 
receive prompt attention in Congress, The 
remarks of the Commissioner in making this 
recommendation are very pertinent. He 
says: ‘‘ In view of the arts which have been 
discovered from time to time, the diligence 
with which they are developed by the most 
eminent scientists in the world, and also in 
view of the growth and expansion in all the 


fields of research and knowledge, a higher 
order of talent and ability is essential for 
the proper examination of applications for 
patents than when the salary was established 
in 1848. Unless Congress shall recognize 
this fact, and make provision py a 
this office will continue to be used as a 

of instruction for young and capable men, 
who,,s0 soon as equipped and trained as to 
make their services of value to the Govern- 
ment, resign ‘their positions to accept more 
lucrative employment in private life.” 





ELECTRIC LIGHITING IN NEW YORK. 


The decision of Judge Andrews granting 
an injunction in favor of the local electric 
lighting companies against the city officials 
has been dissolved by the Supreme Court. 
The opinions of the three judges are pub- 
lished elsewhere. The Commissioner of 
Public Works has the authority not only as 
a public official, but, as one of the judges 
state, as a private citizen, to remove these 
wires. 

It is not the province of the Review to 
question the decision of so capable and dig- 
nified a body as the Supreme Court of this 
State, yet we regret to see the reiteration 
of such terms as ‘* public nuisance,” ‘‘death- 
dealing wires,” ‘‘danger to human life,” 
‘‘struck dead in the streets,” “‘ instrument 
of death,” ete., which appear all through 
these opinions. 

It is but another proof of the fact that public 
opinion is much wrought up over the situa- 
tion, and that our judiciary has caught the 
somewhat reckless and popular tone which 
prevails in the public prints. The streets 
are again in darkness, and wires, poles and 
lamps are being cut down under the direc- 
tion of the Board of Electrical Control. It 
is claimed that only such wires are removed 
as conflict with the rules of the Board. 

The electric light comparies have recently 
put up a vast amount of expensive wire. 
To have this torn down and taken possession 
of by the city, as is now being done, works 
a great injustice to the electric light interests. 

There have been a number of accidents 
to life in this city from electric light 
wires, and two more deaths were re- 
ported from this cause last week. Such 
accidents do not occur in other large cities, 
and the explanation is a simple one—they do 
not have politicai boards of electrical con- 
trol. We have in New York a Board, 
vested with immense powers, that is totally 
unfit for its responsibilities. In the language 
of the grand jury, which two weeks ago 
sent in a stinging presentment, the New 
York Board is ‘‘ negligent” and ‘‘ incompe- 
tent,” and ‘‘ should be removed.” 

Had there been competent electrical engi- 
neers and scientists put in charge of this work 
at the first we would not have had these 
accidents in New York city. We hope yet 
to see such men appointed. 








ATMOSPHERIC SLECTRICITY NOT 
JSEFUL IN FORECASTING 
STORMS. 

The Chief Signal Officer will report in 
reference to the systematic observations of 
atmospheric electricity carried on for sev- 
eral years under the supervision of Prof. 
T. C. Mendenhall, that ‘‘ the primary object 
of the work was to determine whether ob- 
servations of atmospheric electricity could 
be made useful in weather forecasting.” 
Early in the progress of the work the ex- 
tremely local character of the phenomena 
exhibited became evident. It was found 
that instruments, similar in every respect, 
separated by a distance of a few hundred 
feet, might give very dissimilar indications. 
The comparison of similar observations at 
five-minute intervals, extending through 
several days at the various stations, failcd 
to show any similarity of fluctuations or 
movement of electric disturbance from one 
part of the country to another. The rela- 
tions between the électrical conditions of 
the atmosphere and local weather conditions 
were carefully studied with the hope that 
the results might afford assistance in the 
prediction of local storms, which offer so 
much difficulty in forecasting by present 
methods. 

The well-known electrical activity during 
such storms was made the subject of special 
examination, attention being particularly 


given to the appearance of negative potential 
in connection with precipitation. The in- 
vestigation abundantly proved that negative 
electricity may be observed without being 
in any way related to precipitation, past, 
present, or future, and that it may be due to 
other causes. 

Taking all the facts into consideration, it 
seems to be proved that the electrical phe- 
nomen#'of the atmosphere are ‘generally 
loeal in their character and they do ‘not 
promise to be usefil in weather forécasting. 





RLECTRICAL NEWS. 


What is Transpiring in Electrical 
Circles in the Leading Cities. 


QUR BOSTON LETTER. 


Electric Sweeper.—One of the electric 
sweepers which the Thomson-Houston Elec- 
tric Company have made for the West_End 
Company, has been given a trial and found 
to work very successfully. All along T're- 
mont street the sidewalks were lined with 
interested spectators. The brushes cleaned 
the tracks of mud completely, and without 
spattering it on the spectators. 

Protection for Wires.—Great interest is 
being manifested in this city in all schemes 
for the protection of buildings into which 
electric wires run. The general consent 
seems to be for sometbing which will entirely 
cut off or shunt the current when it becomes 
too heavy for the wire to carry it safely. 
Numerous appliances are being tried, among 
others the Brown electric protector, which 
went through a satisfactory test last Wednes- 
day. The invention has been adopted by 
the Pennsylvania Railr ‘ad Company, and 
bas the indorsement of the inspector of insur- 
ance patrol and electric lighting for the 
Philadelphia board of underwriters. Robert 
Johnson, 35 Congress street, is the Boston 
agent. 

Guard Wires.—The West End Company 
are putting up three guard wires over the 
trolley wires in all localities where there is 
any danger of dead or other wires falling 
across the trolley wire. An iron wire about 
the size of that used for telephones is strung 
above the trolley wires on stays which are 
set about a foot and a half above the wire to 
be protected. 

Essick Printing Telegraph —The New 
England Company has been formed and_ne- 
gotiations are also pending for the establish- 
ment of southern and western companies. 
Messrs. R. D. Wilson & Co. report that ap- 
plications have been made for forming 
foreign companies. 

Underground Wires.—Conduits are being 
put in on Boylston street for the accommo- 
dation of the telephone wires of the N. E. 
Telephone and Telegraph Company. 

The Standard Electric Company, of Ver- 
mont, have put in one of their 300 light 
machines for W. F. Badger, Albany and 
Wareham streets, Boston. The United 
States Cotton Company, of Central Falls, 
R. I., have just purchased a 1,300 light plant 
for their mills from the same company. 

N. E. Railroad Club.—The club held its 
regular monthly meeting at the United States 
Hotel last Wednesday evening. The 75 
members present were entertained with an 
address on ‘‘ Railroad Signals,” by Mr. R. 
H. Soule, of the Union Switch and Signal 
Company, of Pittsburgh. Mr. Soule was 
formerly general manager of the Erie road 
and, being fully conversant with his subject, 
gave a very able and interesting lecture. 
Mr. French, of the Old Colony road, also 
gave an account 0: the system of signals used 
by his read, saying that they were all op- 
erated by electricity using the rail circuit. 

Springfield.—The board of aldermen, on 
December 12th, decided not to grant the 
Springfield street railway the right to use 
tbe single trolley system on its Forest Park 
extension until the aldermen of Lowell come 
to a decision regarding its use in that city, 
the Jatter having thoroughly investigated the 
system as in use in Cleveland and Cincin- 
nati. Judge Gideon Wells, who is about to 
succeed John B. Stebbins as president of the 
Holyoke Water-Power Company, says that 
the company will erect a $100,000 electric 
light plant next year. 

The Electric Club, of the Massachusetts 
Institute of Technology, held a very interest- 
ing meeting Jast Priday evening. 

r. L. H. Rogers, general agent for New 
England for the Brush Electric Company, 
bas sold a 600-light alternating plant to the 
Camden and Rockport Electric Light Com- 
pany, of Camden, Maine. This isoneof the 
new Brush-Pfannkuche alternaters, and is 
to be put in atonce. The Ellsworth Elec- 
tric Light and Power Company, Ellsworth, 
Maine, have also purchased a 600-light al- 
ternator from Mr. Rogers. A new station is 
to be erected, new machinery and construc- 
tion work added, and the entire plant over- 
hauled and put in first class condition. The 
company has been lighting the city success- 
fully for some time with the Brush arc sys- 
tem. 8. L. C. 
Boston, Dec. 16, 1889. 


OUR CHICAGO LETTER. 


Personal.—C. H. Cone has severed his 
connection with the Knapp Electrical Works. 

Shay, Stephens & Co.’s new $15 insulator 
is quite a novelty in that line and is so con- 
structed that perfect insulation is insured. 
The above company have closed contracts 
within the past 10 days for large sizes of 
glass insulators in numbers that will reach 
far into the thousands. 

Sales.—The Mather Electric Company, J. 
H. Reid, manager, report the following sales 
closed the past week: Oshkosh Furniture 
Co., Oskosh, Wis., 150 incandescent ; North- 
western Parlor Suit Co., Chicago, 150 ifiéan- 
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descent, increase ; Zangerlie Manufacturing 
Co., Chicago, 200 incandescent, increase ; 
Pioneer Press, St. Paul, 200 incandescent, 
increase ; Kent & Stuckfield, Denver, Colo., 
50 incandescent. The Belding Motor Com- 
pany report past week’s sales as follows: J. 
S. Cahil, two horse-power; Lansing & 
McGarrigle, two horse-power; Whitewater 
Paper Co., 75-light dynamo; Reed Wreck- 
ing Co., Detroit, 40-light y ses small 
motors in the aggregate 10 horse-power in 
14, 3g and 1%. 

The Electrical Supply Company are now 
making a special insulation on their shield 
hand wire for use in packing houses and for 
use in running up sides of wallsand indamp 
places. This wire is being used in large 
quantities by the Chicago Arc Light and 
Power Company in entering buildings from 
their underground conduits. Prominent 
among the new novelties placed on the mar- 
ket lately by this company is a new globe 
protector and the latest style of Wirt’s 
standard voltmeter. The first is circular in 
shape and made of mica, it is made to fit the 
interior of the globe near the base and acts 
as a catch pan for dirt and dust as well as 
preventing the falling pieces of hot carbon 
from breaking the globe. The voltmeter is 
especially adapted for central station work 
and in cars as it cannot be thrown out of 
balance ; it will reach from 1 volt to 250 
and is guaranteed to be accurate. - 

. 2. 


Chicago, Dec. 14, 1889. 


OUR WASHINGTON LETTER. 


Justice for Military Telegraph Operators. 
—The Society of the U.S. Military Tele- 
graph Corps is taking active measures to 
secure the passage of a bill which has several 
times received favorable reports from Con- 
gressional military committees, with strong 
hopes of success. The bill grants no com- 
pensation to the war telegraphists, but pro 
vides that the Secretary of War may issue to 
each person entitled to it, a certificate of 
honorable service in the army. It has been 
endorsed by many prominent army officers, 
living and dead, and by the Grand Army of 
the Republic. The committee appointed to 
present the matter to Congress consists of 
W. J. Dealy and J. H. Emerick, of New 
York ; E. Rosewater, Omaha ; Wm. B. Wil- 
son, Philadelphia, and L. C. Weir, Cincin- 
nati. Mr. Rosewater is in Washington look- 
ing after the bill. A. G. Safford is alsu 
giving attention to it. The bill has been 
presented in both houses and referred to the 
respective military committees. 

Edison’s Photometer.—Of the large num- 
ber of bills already introduced in Congress, 
a good percentage relate to subjects of 
special interest to Review readers. This 
being the commencement of a long session, 
and of a new Congress, interested persons 
will have two years in which to urge their 
claims, and everybody comes forward with 
strong hopes that this time they must suc- 
ceed. The powerful stream of eloquence 
has set in with a wastefulness that causes 
many regrets that Edison has not perfected 
his photometer, the invention of which was 
an inspiration that came to him while sitting 
in the gallery of the House of Representa- 
tives, where his imperfect hearing could 
just catch the roar o. the babel of debate 
on the floor below. That was in 1878, 
when he came to Washington to exhibit 
his first phonograph to the Academy of 
Sciences and other official bodies. Under 
the lead of Uriah H. Painter and accom- 
panied by his assistant, Charles Batchelor, 
who toted the 100-pound machine, refusing 
to let anybody touch it for fear it would get 
out of adjustment, he visited the White 
House, Patent Office, Smithsonian Institu- 
tion and various other places, and finally 
dropped into the House gallery to watch the 
progress of legislation. Being unable to 
perceive any practical use for all the loud 
sound of talk, he immediately set to work 
devising a way of applying it to some good 
purpose. On the back of an old envelope 
he drew a sketch of a machine embracing a 
diaphragm, the vibrations of which operated 
some simple mechanism connected with a 
gimlet, which was shown as boring a hole 
through a board. A few days later a model 
of the invention was deposited in the patent 
oftice and, in due time, a patent was granted. 
A good many lobbyists would doubtless find 
much relief if a few of these machines, of 
large size, were in operation in the capitol. 

Center Pole System.—The Commissioners 
say the Eckington and Soldiers’ Home Street 
Railway has proved a very great success. 
Up to the present time no satisfactory under- 
ground electric railway system has been 
introduced, and of all the —s systems, 
the center pole system, such as is used by 
this company, which removes the con- 
ductors from the vicinity of trees and foot- 
ways, is safest and most satisfactory. 
Wherever overhead wires are employed this 
arrangement should be insisted upon, both 
for safety and appearance, except when the 
carriageway has not sufficient width. 

Any Other Power than Steam !—This is the 
characteristic clause in the charters of Wash- 
ington street railways, too numerousto men- 
tion in detail, which Congress is asked to 
grant, The names of these roads, and of 








their most prominent incorporators, are the 
East Washington Railway, C. C. Duncan- 
son; Washington and Highlands Railway, 
E. Kurtz Johnson; Suburban Railway, 
Charles E. Creecy ; Georgetown and Arling- 
ton Railway, Samuel E. Wheatley ; George- 
town Dock Railroad Company, John A. 
Baker. An application has been made to 
the Alexandria, Va., council for the privi- 
lege of building a street railway through any 
of the streets of the city, the motive power 
to be anything but steam. 

Electric Roads Still Increasing.—The Glen 
Echo Railway Company, which has an office 
in the Sun Building, in Washington, is an 
organization to be chartered under the laws 
of Maryland, for the purpose of building a 
road from the northern terminal of the 
T.-H. Tennallytown road, now in process of 
consruction, to the location of a projected 
suburban town on the banksof the Potomac, 
six miles from Washington. ~ The length of 
the line will be about three miles with no 
= over five per cent, Right of way has 

n obtained and it is expected work will be 
commenced during the winter. The man- 
agers have not decided what motive power 
to use, but will give advocates of electricity 
a hearing. 

The Western Electric Company has com- 
menced suit against Joseph U. Burket & 
Company, of Washington, D.C., for alleged 
infringement of patents Nos. 148,447 to 
Augustus Hall, dated March 10, 1874, and 
172,993 to Elisha Gray, March 1, 1876. The 
former covers the sliding contact and the 
latter the flexible cable for electrical connec- 
tion with a moving elevator cab. Royce & 
Marean, the Western Union Telegraph man- 
agers, are agents for the Western Electric 
Company. It is understood that they claim 
a royalty on account of the patentees, and 
also insists that all annunciators used in 
elevators shall be purchased from them. 

The Corcoran Art Gallery, in Washington, 
is about substituting incandescent lamps for 
gas. Seven hundred lamps will be main- 
tained by current from the city lighting 
station. Royce & Marean have the contract 
for wiring the building and supplying fix- 
tures and reflectors. The same firm has just 
finished wiring the Arlington Hotel for 1,100 
lights. G 
Washington, D. C., Dec. 13th. 


ELECTRICAL NEWS FROM GEORGIA. 

The Georgia Electric Light Company of 
this city G. H. Wade, superintendent, lowe 
just completed a new building in addition to 
their works, with well equipped test and 
stock rooms, and general store house. All 
damage on station caused by recent fire has 
been repaired. 

The Gate City Electrical Supply and Con- 
struction Company, J. B. Hollis, manager, 
has been recently organized, with strong local 
backing. They propose to carry a full line 
of electrical goods, also do all kinds of 
general electrical work. Especial attention 


will be given to the establishment of isolated 
electric light plants. 
W. R. Polk, Jr., electrician, received 


medals at the late Piedmont Exposition, held 
in Atlanta, for general electrical display. 
Mr. Polk has recently been allowed patents 
for new style storage battery, which will be 
used in connection with one of the new 
street railways here. 

December 2d, Americus, Ga., was lighted 
by electricity for the first time, and the city 
is jubilant in consequence. Forty arc lights 
of 1,250 candle-power each are furnished. 

Atlanta, Ga., Dec. 4th, 1889. F. E.C. 


Death of M. W. Goodyear. 

Miles Watt Goodyear, one of the best 
known electrical men of this city, died sud- 
denly of heart disease, Sunday of this week. 
Mr. Goodyear had been a sufferer from poor 
health for a few months past, but none of 
his friends expected such a sudden ending of 
a life that had always been so vigorous. 

Mr. Goodyear had been for over 20 years 
connected with electrical work and electrical 
manufacture, commencing with L. G. Til- 
lotson & Company, and remaining with the 
company when it was changed to The E. 8. 
Greeley & Company, as manager of the 
electrical department. The deceased leaves 
a widow, and a daughter aged 19. There 
will be universal regret in electrical circles 
over the untimely death of Mr. Goodyear, 
who was universally liked and numbered his 
friends by the score. 

Mr. Goodyear was about 50 years of age, 
was prominent in Masonic circles, and was 
one of the founders of the Electric Club, 
being a member of the Board of Managers of 
the Club since its organization in 1886. 








Mr. C. Lambdin, ex-manager of the Wil- 
mington, N.C., Telephone Exchange, has 
now charge of the telephonic interests of 
the Island of Jamaica. The Kingston, 
Jamaica, Exchange is increasing rapidly 
under his management,. aad i fourshing 
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The Wire Question in Boston. 


Mr. S. E. Barton, chairman of the Elec- 
tric Lighting Committee of the New England 
Insurance Exchange, in « recent article in 
the Boston Herald, written immediately 
after the great Boston fire, takes a strong 
stand in opposition to the hue and cry in 
favor of burying all electric wires. ‘The 
writer evidently does not think that electric- 
ity caused the Boston fire, and then pro- 
ceeds to describe at some length the various 
safety devices which are well known, but 
which are not always used in the construc- 
tion of electric light systems. 

Mr. Barton concludes as follows : ‘‘ There 
is no reasonable excuse for not adopting this 
precaution and preventive, not only in Bos- 
ton but in every place where light and heavy 


currents are employed. A very ingenious 
and convenient safety device of this sort can 
be seen and procured, and were they to be 
universally adopted, as they should be, a 
large variety would doubtless be manu- 
factured. 

** Electric lighting interests have, almost 
without exception, cheerfully followed our 
rules, and in many cases urged us to adopt 
more stringent ones. When the outside of 
the building is reached the underwriter’s 
contro] stops, because he can only control 
by withholding his consent for the use of 
any device until it is acceptably installed 
and inspected by him. Consequently the 
authorities who have the power to regulate 
such matters should act, if not alone, cer- 
tainly in co-operation with fire underwriters. 
If some such co-operation on the part of the 
authorities, and less cry of ‘bury the wires’ 
on the part of the general public, and those 
who have in special charge the welfare of 
the public had prevailed, there would be a 
safer condition of things existing to-day. 

‘* Of all of nature’s forces with which we 
are blessed there is not one whose laws are 
more precise or better understood than those 
of electricity. There is no natural force so 
capable of contro], and none is more useful 
than electricity is destined to be. It is then, 
indeed, a shameful pity to see such a bless- 
ing working distrust, fear and disaster 
through careless, unskillful and inexcusable 
handling. The past has been excusable 
through lack of knowledge of the science, 
and by reason of its very rapid development ; 
but defective work should no longer be 
tolerated, and existing defects should at once 
be removed.” 


A Case of Euphony. 

The Detroit Free Press prints an interview 
with a local electrician, in which the gentle- 
man indulges in acriticism of Mr. Edison’s 
recent magazine article decrying the use of 
high tension currents. This is all right. 
Detroit’s electricians have as much right to 
express themselves as Mr. Edison has, but 
this particular one must have been astonished 
when he woke up in the morning and found 
he had been telling all about ‘“‘ hypotential ” 
currents. — Western Fireman. 


The interest in electric protectors, as they 
are termed, is on the increase. A number of 
recent inventions in this field are announced. 
The electrical industry generally will be 
interested in an article by Mr. J. E. Cran- 
dall, electrician of the Chesapeake and Poto- 
mac Telephone Company, which appears in 
another part of this puper, and which gives 
his experience with a strong current pro- 
tector. 


Admiral Walker, who is now the flag 
officer of the European squadron, says, in 
his last report as chief of the Bureau of Navi- 
gation, that at an early date the Bureau in- 
terested itself in the subject of introducing 
electrical appliances, and especially incan- 
descent lighting on shipboard. In 1882 a 
trial lighting plant was installed on the 
“Trenton,” which was the first man-of-war 
in the world to be lighted by electricity. 
When she was re-commissioned last this plant 
was put in thorough order, and was so suc- 
cessful that light was furnished by it up to 
the time of her destruction at Samoa, on the 
16th of March last, the dynamo having 
stopped only when steam failed. Comman- 
der Bradford superintended this installation 
and has been identified with all work of this 
character since, Under his instruction and 
control a number of young officers have been 
trained in all the practical details of installa- 
tion on board ship, the result being‘'that 
there is now a small corps of. naval experts 


PERSONAL. 

Mr. C. A. Gates, of Massilon, Ohio, was a 
New York visitor last week, and reports the 
demand for the Russell engine very 
large. 

Mr. A. G. Davis, president of the Viaduct 
Manufacturing Company, and one of the 
pioneers in telephone and other electrical 
work, visited New York last week, and gave 
the Review a pleasant call. 


Mr. J. D. Easterlin, of Charleston, S. C., 
superintendent of the Southern Bell Tele- 
phone Company, was in New York last 
week singing the praises of the South and of 
the telephone business in that section. 


Mr. Walter T. Glover, of London, Eng., 
who has been a visitor in the United States 
for several weeks, sailed for home last Satur- 
day. Mr. Glover is a member of the firm of 
W. T. Glover & Co., the wire and cable 
manufacturers of Manchester. 


Mr. J. E. Powell, superintendent of the 
Treasury Department’s Electric Lighting 
Bureau, has been requested by the Civil 
Service Commission to serve on the board to 
examine applicants for positions as engineers 
of lighting plants, etc., but is unable to ac- 
cept on account of the multiplicity of duties 
pressing upon him in bis own depart- 
ment. 


Mr. James F. Kelly, of the Edison Ma- 
chine Works, New York, has been appointed 
agent for the United States for the new 
Edison battery. This improved battery, of 
which mention was made in the ELEcTRI- 
CAL REVIEW a few weeks ago, is being ex- 
haustively tested at Mr. Edison’s laboratory 
at Orange, N. J., the result of which will be 
announced at an early day. 


Mr. James English, of New Haven, who 
is interested in several of the leading electric 
light companies of New England and who 
runs a model station in his own city, was a 
visitor at the metropolis last week. In ad- 
dition to running a very complete electric 
lighting plant, Mr. English bas the satis- 
faction of doing business in as pleasant and 
convenient electric lighting offices as the 
industry can show. 





—— The Fourth avenue electric line of 
Minneapolis, Minn., is rapidly nearing com- 
pletion, and the construction is in such con- 
dition that upon the arrival of the trolleys, 
which are expected daily, the line can be put 
in running order almost at once, 


—— The Edison General Electric Com- 
pany has declared a quarterly dividend of two 
per cent. on stock (except such stock as is 
held in trust by Farmers’ Loan and Trust 
Company), payable January 3d, to stock- 
holders of record December 80th; books 
close December 20th, re-open January 4th. 


— A. E. Kennelly, of Edison’s labora- 
tory, who has so frequently been called as 
an expert in important litigations, will con- 
tribute to the January Scribner’s the sixth 
article in the electric series, entitled ‘‘ Elec- 
tricity in the Household,” which is a popular 
discussion of the numerous devices that can 
be conveniently applied to every modern 
home where comfort is aimed at. The 
article will be illustrated. 


—— The Roman Catholic Church of the 
Holy Innocents, New York, of which the 
Rev. John Larkin is pastor, was brilliantly 
illuminated last Sunday by electricity. Mr. 
P. D. Columbani, an electrician, who is a 
member of the church, originated the idea 
and superintended the construction of the 
reflectors and lights. Along the borders of 
the large painting over the altar of the 
Crucifixion ran a row of 160 electric lights. 
Electric lights hidden in shades illuminated 
the altars, and clusters of lights in electroliers 
formed halos over the statues of St. Patrick 
and St. Bridget in the galleries. There were 
also two electroliers with clusters of the lily 
lights suspended over the altar. Each chan- 
delier was formed with a cross above the 
-lights and. a crown above the cross. The 
crowns were studded with gems that were 





in this important branch of equipment. 


also illuminated. 
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«*, The business people of Dunnings and 
Moscow, Pa., are agitating the extension of 
telephone lines from Scranton to their 
towns, 


y*, The ELecrrican Review (illustrated), 
published in New York, is one of the most 
valuable class papers in the country. It is 
filled. with statistics relative to electricity, 
treats every subject handled intelligently, 
and contains a vast amount of interesting 
information on the subject.—Ry. Service 
Gazette, 


x", The telephone line from Salt Lake 
City has been completed to Logan, and 
within a few days the line will be finished to 
Franklin, Idaho, which will give the tele- 
phone company a line extending 215 miles, 
the. terminal points being Franklin, Idaho 
and Nephi, Utah. Successful conversation 
is carried on between Logan and Payson, a 
distance of 160 miles. 


x, Manager Boyaton, of the Meadville 
(Pa.) Telephone Exchange, has received 
2,000 pounds of hard drawn copper wire with 
which to put up a trunk line—that is in tele- 
phone circles a line without intermediate 
stations—from Erie to Meadville. Meadviile 
is also connected with Oil City, by copper 
wire, and the latter place with Titusville; 
thus quite a circuit has been established. 


y*, The Commercial Telephone Company 
has men at work in the upper part of Lan- 
singburg, N. Y., improving the service by 
removing the lines to the river bank, where 
they will be some distance from the electric 
railroad wires. It is believed that by this 
means induction will be to a great extent 
avoided. Superintendent Seeley states that 
he will do allin his power to improve the 
service in the village. The trunk lines be- 
tween Lansingburg and Troy will be run 
with a metallic circuit. 


«*, Mr. Jerome Prince, of Milford, has 
lately been granted a patent on a new tele- 
phone of his own invention. His invention 
consists in the transmission of sound by the 
vibration of glass, and his attention was 
directed to the subject in a peculiar way. 
While waiting in Boston one day he chanced 
to wander into one of the dime museums, 
and as he entered he observed a young girl 
playing a tune on tumblers, each tumbler 
being partially filled with water. Mr. Prince 
instantly thought if the vibration of glass 
can be made to give forth such varied and 
musical sounds by the manipulations before 
him, why can not this vibration of glass be 
brought to some practical utility, and with 
these thoughts and expectations he set to 
work. The new telephone consists of a 
diaphragm or transmitter of simple 
resting on a number of glass rods, and these 
communicating with an ordinary wire. The 
line in operation at Milford extends from a 
grocery on Main street to the residence of one 
of the proprietors, a distance perhaps of 
some 80 rods, passing some five or six sharp 
angles before reaching its destination. Over 
this wire the ticking of a watch can be dis. 
tinctly heard, and whispered conversation 
carried on with no difficulty whatever. The 
distance that sound can be transmitted with 
the new telephone varies according to the 
thickness of the glass transmitter. The one 
in consideration allows a whispered conversa- 
tion three miles, and by using a thicker glass 
a much longer distance. It makes no differ- 
ence how many angles the wire takes in 
reaching its destination, the sound is trans- 
mitted just as readily. Another peculiarity 
of the invention is the increased intensity of 
the sound that is transmitted. Each vibra- 
tion seems to gather strength and force from 
the vibrations behind it; and when the sourid 
reaches the ear of the auditor it is wonder- 
fully clear and distinct. The transmission 
of these sounds without the aid of electricity 
would seem to be dependent upon principles 
not hitherto well understood.— Boston Herald, 


glass 





TELEPHONE VS. RAILWAY. 


SOME OF THE PROCEEDINGS IN THE INTER- 
ESTING TEST CASE NOW BEING 
TRIED AT CINCINNATI, 


To THE Epitor oF ELECTRICAL REVIEW: 

Do the single ‘‘ trolley wires” from which 
the electric railways derive their motive 
power affect the good working of the tele- 
phones ? This question is one open to con- 
siderable dispute, and when a final decision 
is reached, one of two great branches of the 
electrical industries will suffer. The tele- 
phone companies have been, and are, making 
considerable trouble for the street railway 
companies all over the country. The man- 
ner in which a question of such portent as 
this is generally decided is by the verdict 
obtained in a test case, to which both sides 
give time, money and great attention until 
the very end. 

Such a case is now in progress at Cincin- 
nati, and from the able ccunsel which both 
sides have retained, and the vast array of 
witnesses, including Boston and New York 
experts, which are being put upon the 
stand, it seems probable that the matter will 
be pushed to its limits, and that the verdict 
given will be final and cited as an authority. 

The case is attracting the attention of elec- 
tricians all over the United States, as well 
as capitalists who look to both these branches 
of the electrical industry for investment. It 
is an action of the Cincinnati and Suburban 
Telegraph and Telephone Association, 
brought against the Mt. Auburn Electric 
Street Railway Company, and is an attack 
against the ‘‘ single trolley system,” which, 
as claimed by the telephone association, re 
sults seriously to the operation of its wires. 
The single trolley system is at present in use 
by the electric railway company. The tele- 
phone people claim that the double trolley 
system does not interfere with the operation 
of the telephone lines, and were this: system 
used by the Mt. Auburn Company the 
trouble now existing with the telephones 
would be obviated. 

The proceedings have been attended by a 


large crowd of people, including many lead- | 


ing attorneys and a number of capitalists. 
The case is strictly an. electrical one, involv 
ing all the intricacies of electricity, and many 
fine points will be developed by the experts 
who are to testify. 

In opening the case the counsel for the 





plaintiffs presented a petition praying for an | 


injunction against the further operation of 
the Mt. Auburn electric railway under its 
present single trolley system. Thetelephone 
company had placed lines on all the streets 
now used by the electric railway, under 
grants obtained from the State. Last June, 
when the railway company began to operate 
the electric road, there commenced a buzzing 
noise on the telephone lines along the route 
of the road. 

The noise was so loud and continuous that 
it became injurious to the service of the tele 
phones, and in a great many cases destructi- 
ble to their use. Much of the trouble is due 
to induction, and not a little to the single 
trolley system, for which a return current is 
created by transmitting the current from the 
wire to the motors under the car and thence 
to the rails. Thus a leakage is caused, inter 
fering with the wires of the telephone com- 
pany. Counsel expected to show that the 
double trolley system obviated this difficulty. 
The telephone company had the right to 
enjoin the use of the single trolley system, 
and so petitioned. 

The answer of the defendant stated that 
the earth’ was a limitless reservoir of electric- 
ity, and that it was the proper conducting 
ground of electricity. The defendant de- 
pended upon it for its return current in 


the plaintiff that it interfered with the opera- 
tion of the telepone lines. The answer was 
a general denial of the cause of trouble to 
the telephone company, as set out in the 
plaintiff's petition. 

A number of witnesses owning telephones 
along the line of the electric railway gave 
testimony as tothe buzzing noise; that it 
was not noticed before the cars were put in 
operation, and that the telephones worked 
all right after 12 o’clock at night, when the 
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| I have paid very great attention to the work- 


cars stopped running. The first of the ex- 
perts was the superintendent of the telephone 
company, who said it was his business to 
superintend the construction of the lines, 
and a general supervision of the instruments 
and hear complaints. In a general way he 
was familiar with the routes of the wires. 
The witness described the routes of the dif- 
ferent lines on which the trouble exists and 
the distance each line runs parallel with the 
electric road. ‘‘I have tested all these lines 
and I find there is a noise produced by the 
electric road. At times it is impossible to 
use the telephones, as they are affected by 
induction. There is a buzzing sound on the 
telephone, at times very loud, and also on 
every wire that runs parallel with the electric 
road. The longer lines are in trouble more 
than the shorter ones, and there are in the 
neighborhood of 200 lines affected. Prior to 
the operation of the electric road we had no 
complaint against the electrical service. 
Lines not affected by the road are giving good 
satisfaction. All these lines are grounded 
circuits, and there are no metallic ¢ircuits in 
this city. I have never seen an exchange 
operated entirely by the metallic circuit.” 
The witness described a series of experiments 
he had performed on lines running parallel 
with the electric’ road, and ascertained that 
the road was the cause of the trouble. The 
current arising from the trolley -wires fre- 
quently communicated to the telephone line 
and rang the bell of the subscriber, as well 
as causing the annunciator in the exchange 
to drop. In this way the operator and sub- 
scriber were both called when no call had 
been made by éither. 

On cross-examination. the witness was 
asked what a telephone was: He described 
the instrument, its construction, how the 
electricity is applied, and revealed compre- 
hensive information on the subject, demon- 
strating his ability not only to perform his 
duties, but also to assume the role of an ex 
pert witness. Efforts to confound the wit- 
ness on the general subject of electricity 
were not a success. 

A Mr. Lockwood was sworn and said: 
‘*T reside in Boston, Mass., aad am an elec- 
In the performance of my duties 


ings of electric street railways dnd the 
troubles to telephone lines arising therefrom.” 
Witness described the construction of the 
four different kinds of electric railways. 
Where the double trolley overhead system 
has been used, no trouble has ever been ex- 
perienced by telephone subscribers on 
parallel lines, but in all parts of the United 
States where thesingle trolley overhéad sys- 
tem has been introduced there has been 
noise produced on the adjacent telephone 
lines. The noise is due to an electric cur- 
rent which escapes from the trolley wire, 
and more especially from the rail. Witness 
said the expense of changing the Mt. Auburn 
electric railway froma single to a double 
trolley system would be comparatively in- 
significant. 

The efficacy of the McClure telephone line 
device, the witness said, depended on con- 
ditions, in some places being more effective 
than in others, just as there are local differ- 
ences as to leakage. ‘‘I have examined the 
telephones along the Mt. Auburn electric 
railway line, and can testify that the 
McClure device would not eliminate the 
difficulty. Generally speaking, it might 
remedy it to the extent of abating one-half 
the noise.” C. 

Cincinnati, Ohio, Dec. 12th. 

———__ ese —— 

«*, An important telephone case which 
has been in interference in the patent office 
for two years, between Rosebrugh, Carty 


‘ | and Barrett, has been decided in favor of 
operating its cars, and disputed the claim of | 


Rosebrugh. The invention relates to du- 
plexing metallic telephone circuits, and is 
expected to materially reduce the cost of 
long-distance telephoning. 


x*, The Missouri-Kansas Telephone Com- 
pany is making arrangements to give the 
consolidated cfty the benefit of a number of 
valuable improvements in its telephone ser- 
vice. Thecity bridges across the Kaw are 
laden with wires and the company has de- 
cided to place a cable of 100 wires under the 
bed of the river. It is also probable that the 
wires will be placed underground east of the 
river. 





Lightning Arresters. 
To THE EpiTor oF ELEcTRIcaL REVIEW : 

The question of protecting telephones and 
cable conductors from heavy and dangerous 
electric currents is one of increasing import- 
ance. It is now no uncommon thing to 
read in the daily papers of serious and ex- 
tensive damage resulting from electric 
storms, or from the crossing of telephone 
wires with electric light wires. In every 
case the damage might have been averted 
by the proper and thorough protection of 
the conductor leading into the exchange, or 
house affected, and, in many cases, thous- 
ands of dollars would have been saved. 

The subject of lightning arresters is a 
much debated one, nearly every company 
possessing some arrester-device of its own, 
while those who have no safe guards against 
currents of high E. M. F. are unable to 
definitely decide what is best to use. 

It is self-evident that some form of pro- 
tection should be arranged at each end of 
the line. It is just as important to protect 
the subscriber’s end of the line as the ex- 
change end. 

A wire connecting an instrument in a 
subscriber’s residence, or place of business, 
in an electric light district, may become 
crossed at any time with an electric light 
wire, and, if but one end of the line is pro- 
tected, and that the exchange end, serious 
trouble at the subscriber’s end of the line is 
still liable to result. 

Considering the fact that electric light 
plants are rapidly growing, and tbat each 
wire added to their systems is one additional 
menace of danger to telephone exchanges 
and telephone subscribers, it becomes of 
immediate importance to provide some ef- 
fective means of protection against the dan- 
gers which beset us on every hand. 

The Chesapeake and Potomac Telephone 
Company, of Washington, D. C., is at pres- 
ent using an automatic protector in the cable 
boxes at its cable poles. 

These protectors took the place of fusible 
wires, which were previously used entirely 
by this company, but were discarded for the 
reason that, while thoroughly protecting the 
conductors against currents of high E. M.F., 
they failed to afford protection from cur- 
rents of low tension, as the incandescent. 
Besides this, protection from a current of 
high E. M. F., by means of fusible wire, 
means destruction of the wire and the 
necessity of replacing it in numerous cases 
after every lightning storm ; a work of con- 
siderable magnitude where the points pro- 
tected number many thousands, and where 
the protecting fusible wires are liable to be 
destroyed twice, or even three or four times, 
in the course of 24 hours, as is the case in 
all localities subject to lightning storms. 

The above objections to the use of fusible 
wire apply with equal force to the use of 
tin foil, as well as to any and all fusible sub- 
stances used as means of protection against 
electric currents of high E. M. F. 

During the summer of 1888, an unusually 
large number of lightning storms visited 
Washington and, as a consequence, a great 
number of instruments were burned out ; 
but notwithstanding this fact, lightning is 
less dangerous to telephone exchanges and 
telephonic apparatus than‘electric light cur- 
rents of either great or medium intensity. 
The are current has destroyed a large num- 
ber of instruments in Washington, but, on 
account of its very bigh E. M. F., the 
fusible wires at the cable boxes have, with 
three exceptions, kept it out of the exchange. 
In all cases, however, it has burned out 
every instrument on the line. 

The current which at present causes the 
most trouble is the incandescent, and in 
every case the fusible wire has failed to burn 
out, thus allowing the current to enter the 
exchange. It is a very difficult matter to 
determine the exact size of wire, or the kind 
of material that will fuse with currents of 
low or medium intensity. 

A current of this character, on a wire 
crossed with a telephone wire, does its work 
slowly but surely, and should properly be 
regarded as the most dangerous current of 
all, for the reason that it will gradually heat 
the core of the spool and wire for a long 
time before burning out the annunciator or 
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telephone, and is thus liable to complete its 
incendiary work ere it can be detected and 
gotten under control. 

Evidently the proper and effective thing 
to use as a protector is some efficient auto- 
matic device, arranged with an armature 
and an electro-magnet, which will respond 
not only to currents of great intensity, but 
as well to the small or ‘‘ sneak” currents. 

A protector, other than an automatic one, 
would be just as troublesome to look after 
as fusible wire or tin foil, and the delays 
caused by readjusting it when burned out 
would be vexatious to the subscribers and 
difficult to satisfactorily explain. 

An automatic device: one which is so 
constructed as to operate (with say 5; to 45 
of an ampere as the minimum, and which 
will carry six to eight amperes without sus- 
taining injury) ), so as to ground the electric 
charge and open the line or instrument, 
will prove an efficient protector against 
lightning and electric currents of every kind. 
A dangerous electric current should, of 
course, be conducted to the ground as soon 
as possible, and through as little resistance 
as possible, and if the current carried by the 
wire with which the telephone line is crossed 
happens to be too strong for the carrying 
capacity of the conductor with which the 
protector is wound, it is safer to have the 
protector burn out than to have it wound 
with a large conductor arranged as a shunt 
to stand a dangerous current, one which 
would hold it in a building for, perhaps, 
If the conductor of the protector 
burns out, the worst has been done, and the 
telephone instrument is still in a safe con- 
dition. ; 

A protector wound to stand a current of 
six or eight amperes, will not burn out from 
the ordinary leaks which we often get from 
the electric light currents, and a direct cross 
with both poles of the machine seldom 
occurs, 

Finally, it is ever well to bear in mind 
that it takes but the smallest amount of cur- 
rent to injure a telephone. 

J. E. CRANDALL. 

Washington, D. C., Dec. 10th, 89. 
~_>- 


hours. 





Electric Wires. 
[From the Bridgeport Standard. | 

lt is gratifying to see the electrical press 
taking hold of the deadly wire question with 
some degree vf sympathy and justice for the 
people who run the risk of death by advanced 
electrical progress. The EvecrricaL RE- 
View hasan article on ‘‘ The High Tension 
Wire Question” which shows that those 
most deeply interestea in the use of electric- 
ity asa servant to mankind, are not callous 
to the alarmed cries of public opinion pointed 
by such frightful accidents as the death of 
lineman Feeks. 

The EvectrricaL REVIEW says, for in- 
stance, that ‘‘the injury to human life in 
large cities, but especially in New York, 
from electric light wires, is a subject which 
should receive immediate attention on the 
part of all those who wish for the prosperity 
of the electric light industry, for the reason 
that in the first place there are more accidents 
than there should be, and in the second place, 
a large portion of the electric light business 
is rapidly being misrepresented before the 
general public, which is becoming prejudiced 
against it.” 

The Review admits that there have been 
failures to employ every precaution by some 
companies, while others have been faithful 
to the public interest. It begs the public to 
remember that there are two sides to the 
question, although the remembrance of 
Fecks hanging on the wires in mid-air makes 
but one side visible to the public eye. ‘‘ The 
question of the hour is,” continues the RE- 
VIEW, ‘‘ what to do with the condition of 
things as it exists now? Insulated wires, 
like everything else in this world, become 
dilapidated in time. A vast number of those 
hanging over the streets and housetops of 
New York to-day are in bad condition; so 
are many telegraph, telephone and all sorts 
of iron wires. It is wasting valuable time 
to try and find out which are the worst. It 
is equally foolish to cut wires down by the 
wholesale. 





Undoubtedly his honor, Mayor’ 


Grant, is much irritated by the apparent lack 
of progress which is being made, but it is as 
useless for him to tell Electrical Expert 
Wheeler that he is responsible for this loss 
of life as it would be for that at present 
much over-worked gentleman to try to per- 
sonally inspect every wire in this great 
city.” 

We are sorry to see that the writer does 
not believe in putting all the wires of what- 
ever character, now strung overhead, into 
subways. He says: 

“We do not think the burial of the strong 
current wires will decrease the danger. It 
is probable that the remedy that .would 
come the nearest to removing the clement of 
danger, considering that alone, is thé burial 
of all the wires except those carrying high 
tension currents. Let these remain in sight 
where their condition could be easily and con- 
stantly ‘inspected. This would reduce the 
overhead wires probably 80 per cent., and 
the likelihood of the numberless .telephone, 
telegraph, messenger call, fire alarm wires, 
etc., coming in contact with a dangerous 
electric current and distributing it in unex- 
pected places, will disappear.” 

We do not believe that the public will be 
satisfied with even 20 per cent. of the wires 
overhead. Subways can be constructed to 
meet all the suggestions of the above extract 
as to interference of wires. The question of 
expense is not to be considered. The electric 
light companies should gracefully yield to 
the pressure of public opinion and prepare 
their future operations with a view to using 
subways entirely for wires of all description. 
If the work of examination and reform is 
varried on in the spirit of the closing words 
of this article which we quote, a remedy will 
speedily be found : 

‘*The whole question is one deserving of 
sareful, intelligent consideration, and while 
the two sad deaths of linemen last week, one 
of which was particularly horrible, has 
greatly stirred up the public mind in this 
city, we trust wise counsel will prevail, and 
the suppliers of electric light and the users 
of electric light will find that they both 
desire the same end—the electric light at the 
minimum of danger and of expense.” 

————_o = oe 
He Failed to Obey Orders. 

E. H. Kramer, a telegraph operator at a 
bleck station near the navy yard tunnel in 
Washington, D.C., was held by the coroner’s 
jury on account of his connection with a 
collision at that place on September 13, in 
which the engineer of an express train. was 
instantly killed, but the grand jury, after a 
most thorough investigation of the case, 
ignored the charge and failed to bring in an 
indictment against him. A few hours before 
the collision occurred the south-bound track 

yas obstructed by some slight accident to a 
work train, nd trains moving in both direc- 
tions were using the north-bound track under 
telegraphic orders from the despatcher at 
Wilmington, Del. Operator Kramer was 
directed to hold all north-bound trains for 
orders, and subsequently received special 
orders to pass several trains, all of which he 


properly executed. A little later, learning 
that the obstructed track was clear, he as- 
sumed that the despatcher would send no 
more trains south on the north-bound track, 
and let a freight train go, contrary to the 
holding order which had not been revoked. 
Much sympathy for Kramer and much sur- 
prise at the conclusion of the grand jury 
have been manifested. The result is appa- 
rently owing to the fact that, in every dozen 
of men, there is almost certain to he at least 
one imbued with a feeling of intense hostility 
to great cérporations and a determination 
to put all possible responsibilities on them. 

The occurence of this accident renews and 
emphasizes one or two questions concerning 
railroad telegraphy that have heretofore been 
asked: First, whether double-track roads, 
running trains by block system, are prepared 
to quickl and safely return to simple, old- 
fashioned, single-track despatching ; second, 
whether all the responsibility of changing 
switches, handling signals and doing the 
rapid telegraphing required in such emer- 
gencies, should be placed upon boys who may 
possess neither experience in railroading nor 
skill as telegraph operators, especially while, 
according to President Norvin Green, over 
10,000 railroad operators are compelled, with 
little or no compensation, to transact com- 
mercial business, which is likely to be heav- 
iest when delayed: trains need most attention. 
It would be easy to prove that neither tele- 
graph'rates nor operators’ salaries are high 
enough. © : 





The Crandall Automatic Protector. 

This protector is in successful use at 
Washington and Baltimore. The illustra- 
tion is explained by letters and figures, the 
letters showing the normal and abnormal 
circuits through the protector. JZ is outside 
end of wire of coil connecting line wire. 
C is inside end of coil fastened to heel iron, 
which conducts currents to the armature. 
-CC (instrument or cable conductor) is the 
connection between armature and C when in 
normal condition. G 
between armature and ground when in 
abnormal condition, which action of the 
armature conducts the excessive current or 
charge to the ground direct, leaving instru- 
ment or cable conductor open during con- 
tinuance of said excessive current. After 
the excessive current has passed, the arma- 
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THe CRANDALi LIGHTNING ARRESTER. 
ture, operated by gravity, re establishes 
contact between C and /CC through the 
armature. The numbers signify the follow- 
ing : 

1—Bent iron bar. 


2—Armature. 
3—Adjusting screw between armature and ground 


4—Metal post to which ground wire is attached 
and is insulated from heel iron to which spool is 
fastened. 

5—Spool which is wound with 5-10 ohm resistance. 

6—Adjusting-screw between [-CC and armature. 

7—Metal post to which is fastened conductor to 
, a between armature and bent iron 
r. 

The base is of vulcanized fiber. 

a 
High Speed Telegraphy. 

Although the Americans are entitled to 
claim the telephone as their invention, it will 
not be out of place to mention that the auto- 
matic bigh speed instrument, which is un- 
approachable for the amount of work it can 
dispose of to groups of offices simultaneously, 
is the invention of our countryman, Sir 
Charles Wheatstone. It may be of local in- 
terest to note that the working model of his 
first experimental instrument was sent from 
his workshep to be tried between Newcastle 
and London, somewhere about the year 
1868. It was very carefully nursed, as it 
was Clear it possessed the germs of an instru- 
ment that would at once double the carrying 
capacity of the wires. There was much 
jubilation when a speed of 80 words a 
minute was secured. Since then its carrying 
capacity, by successive mechanical and 
electrical improvements, has gone up even 
on the longest lines to 400 words a minute, 
at which rate London is daily supplying 
Newcastle, Edinburgh, Glasgow, Dundee 
and Aberdeen simultaneously with their 
news despatches. Locally it is, we under- 
stand, employed to supply North and South 
Shields, Sunderland, Middlcsbrough, Darl- 
ington, West Hartlepool, etc., with their 
news items at a minimum rate of 375 words 
a minute. After the patent rights of Sir 
Charles Wheatstone (and his executors) ex- 
pired, the automatic system was adopted by 
the Western Union Telegraph Company, of 
America, and Mr. Finn, a clever electrician 
employed in the Newcastle Post Office, was 
selected to establish the working of the sys- 
tem on that company’s lines, his headquarters 
being fixed at Buffalo, where he now holds 
a distinguished position.— Chronicle (New- 
castle, Eugland.) 


shows connection. 











.... The Volta_Grapbophone Company, 
Washington, D. C., was awarded at Paris a 
gold medal for the graphophone invented by 
Mr. Tainter. 


.... The argument in the great North- 
western Telegraph Company against the 
Montreal Telegraph Company, at Montreal, 
is concluded. Justice Everitele congratulated 
the counsel on the ability they displayed in 
the conduct of the case, took it on deliber 
and promised judgment in a few days. 


... For a long time since the Russians 
bave made great efforts to obtain a conces- 
sion for the construction of a telegraph line 
between .Kiakhta, in Southern Siberia, and 
Pekin, and recently they thought they had 
been successful. The Chinese Government 
seems, however, to have changed its mind 
unexpectedly, and it is now asserted on good 
authority that China has definitely resolved 
to grant no such concession. 


Superintendent Morris Mead, of the 
city bureau of electricity, Pittsburgh, Pa., 
is completing a system of signals whereby 
the entire police force can be instantly noti- 
fied of an alarm. The signals consist of a 
flash of light at night and semaphore arms 
for use during the day. One of these sig- 
nals will be erected in a few days at the 
corner of Seventh strect and Duquesne way, 
where it will be given a practical test. By 
the use of this system it will greatly lessen 
the chances for the escape of people who 
desire to leave the city after committing 
crime. 

... A number of pretty girls in line wait- 
ing their turn to kiss an old gray-haired man 
is not an every-day sight, yet that is what 

night bave been seen by any one who was 

at the Western Union Telegraph office, at 
Dey street and Broadway, a few Gays since. 
The man who received this remarkable 
honor was James D. Reed, the newly ap- 
pointed consul to Dumfries, Scotland. Nor 
was this the only honor the old man re- 
ceived. The male employés of the Western 
Union Company presented hit with a hand- 
some gold medallion, upon which his ser- 
vices to the world in general were set forth. 
And now it is said that when he arrives on 
the other side the British telegraphers will 
give him a grand reception. 
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Interstate Commerce Regulations for 
Telegraph Companies. 

Senate bill 208, introduced by John C. 
Spooner, of Wisconsin, and referred to the 
Committee on Interstate Commerce, pro- 
poses to place all telegraph companies, 
whose business is not confined to the limits 
of one State, in substantially the seme posi- 
tion before the Interstate Commerce Com- 
mission as that occupied by the railroads. 

It prohibits the companies from granting 
any favors or making any special rates to its 
patrons and from making combinations with 
competing lines to share their earnings. It 
stipulates that no company shall discriminate 
between the publishers of newspapers by 
allowing terms or advantages to one or more 
newspapers for a like and contemporaneous 
service which are not allowed to othcr news 
papers in any city, town or place where 
there is a telegraph office from which such 
messages may be dropped. The commission 
is given jurisdiction over telegraph com- 
panies with authority to require the produc- 
tion of all books, papers, contracts and docu- 
ments and to obtain full information neces- 
sary to perform its duties. The companies 
are required to submit annual reports show- 
ing in detail the amount of capital stock 
issued, the amounts paid therefor, and the 
manner of payment for thesame ; dividends 
paid, surplus, indebtedness, cost of fran- 
chises and plant, pumber of employés and 
salaries paid, earnings and expenses, profit 
and loss, etc. 
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* * The Clark carriage works, at Osh- 
kosh. Wis., are now illuminated with 100 
incandescent electric lights and 50 more will 
be put in. 


* * The Edgerton Manufacturing Com- 
pany, of Philadelphia, engaged in the pro- 
duction of steam engines, electric motors, 
etc., will remove its plant to Lansdale, Pa. 

* * A new letter stamping machine has 
been put on trial in the Philadelphia post 
office. It is run by electricity, will cancel 
about 25,000 letters an hour, and has a 
register that keeps count of cach letter 
stamped. This machine may do away with 
the services of a few stampers. 

* * The electric plant at Sumter, S. C., 
consists of a 35-light 2,000 candle-power 
Waterhouse and a 500 light alternating in- 
candescent Westinghouse. A 35 horse- 
power and a 50 horse-power Westinghouse 
Junior furnish power. Although the plant 
has been in operation only one month, all 
the incandescent lights are taken. The con- 
tract with the town is for 10 years for 30 
arcs, at $3,500 per year. 

** The new electric company, the 
Citizens’ Gas Light and Heating Company, 
Bloomington, IIl., have purchased a 150- 
horse-power Hamilton Corliss engine, and 
will push the work on their plant to com- 
pletion as rapidly as possibe. They will use 
the Westinghouse system, as will also the 
Chicago and Alton, who are about to intro- 
duce 1,000 incandescent lamps in their 
general shops in Bloomington. 

* * A storage battery street car was run 
for the first time in Cleveland, Ohio, by 
Assistant Superintendent Duty, of the West 
Side Railway Company, a few evenings ago. 
The officers of the road and a number of 
their friends boarded the new car at the 
company’s barn on Lorain street and enjoyed 
a ride without accident to the Public Square 
aud return, Everybody on the car, as well 
as those along the route, were well pleased 
with’ the appearance, easy motion and 
noiseless running of the car. 

* * The new electric light engine and 
boiler arrived in Boulder, Colo., a few days 
ago, after being some three weeks on the 
road. The boiler is 16 feet long by five feet 
six inches in diameter and has 98 flues; 100 
horse-power Ball engine with automatic 
governor. This machinery will be placed in 
position as quick as possible and cables at- 
tached to relieve the old plant now supplying 
the city with light. The new plant is very 
fine, and a more brilliant light may be ex- 
pected when set in operation. 

* * A young electrician of Omaha has a 
very ingenious way of killing rats. The 
rodent is caught in an ordinary oval trap, 
the bottom of which is covered with tin. 
One wire connected with a dynamo is fast- 
ened to the tin lining of the trap, and another 
is thrust into the prisoner’s cell. The well- 


known propensity of a caged rat to do battle 
asserts itself, and he seizes the wire between 
his teeth. 1n doing so he makes the mistake 
of his life. The circuit is completed, his 
jaws close on the wire with a death grip, 
and without a squeak, and almost without a 
quiver, he passes into a state of eternal des- 
uetude. 

* * The Consolidated Municipal Electric 
Light Co., of St. Louis, will come into ex- 
istence on January 1, or as shortly thereafter 
as is possible for certain changes involved by 
the birth of this new illuminating organiza- 
tion to be made. These changes are neces- 
sary steps to be taken whereby the United 
Electric Light Co., of St. Louis, the St. 
Louis Illuminating Co. and the Municipal 
Electric Light Co. unite their forces to form 
an almost complete consolidation of the elec- 
tric light companies of that city, and their 
union under the name of the Consolidated 
Municipal will represent the final culmina- 
tion of the many negotiations that have been 
in progress during the past year. 


‘for 13 lamps of 82 candle-power. 





New Edison-Sprague Offices in Chicago. 

The Edison-Sprague offices in the Rialto 
building, Chicago, have been handsomely 
furnished throughout and will be the head- 
quarters of the western business of these 
companies. Both concerns recently removed 
from the Rookery, where they found their 
old quarters inadequate to the demands of 
their business. Their present quarters are 
on the ground floor of the Rialto, the main 
entrance on Van Buren street, opposite the 
Lake Shore depot, while there is another 
leading from the main corridor of the build- 
ing. The floor space in these offices exceed 
6,000 feet, one-fourth of the space on the 
main floor of the buiding. 

At the main entrance on Van Buren street 
are the general offices of the Sprague Equip- 
ment Company ; to the left and directly op- 
posite, the stationary motor depariment, in 
charge of C. M. Barclay. Further down 
the corridcr, to the left, is the engineering 
department of the Sprague Company, and 
next to this the private office of J. L. Barclay, 
and the desks occupied by the agents in the 
railway department. About the center of 
the row of offices is that of H. McL. 
Harding, general agent of the Sprague Com 
pany, who will give his personal attention 
to the electric mining department. Across 
the corridor is the engineering department 
of the Edison Company, while at his left is 
the private office of F. B. Badt, who is in 
charge of the construction and engineering 
department. The north end is occupied by 
the private office of C. C. Warren, manager 
of the western department of the Edison 
Company, and the general offices of that 
concern. 

Edison dynamos and Sprague motors will 
be displayed in conspicuous places and shown 
in operation. Electrical devices of all kinds 
handled by these companies may be found 
at these offices. In addition to the space 
occupied for offices and sales rooms there are 
10,000 square feet in the basement devoted 
to store rooms and repair shops. A large 
number of men are employed here, and it is 
the intention of the companies to do all their 
western work ip Chicago. The Edison 
Company have their dynamos, switchboards, 
etc., in operation here, and the Sprague 
Company are building a track on which they 
will operate a car illustrating the features of 
their street railroad system. 

The wonderful growth of the electrical 
interests in the west is well illustrated in the 
development of these companies. Since 
Mr. Warren assumed his present position he 
has contracts to install 42 plants aggregating 
about 25,000 lamps. Mr. Warren was an 
extremely successful manager when he 
represented the United States Electric Light- 
ing Company in Chicago, and the figures 
just given would seem to indicate that he 
will be no less successful in his new position. 

Electric lighting is a growing business, 
and it requires just such enterprising, 
vigorous men as Mr. Warren to handle it in 
the west. 

H. McL. Harding, the general agent 
of the Sprague” Company, has been with 
that corporation since its organization. He 
will make Chicago his home, devoting him- 
self to the development of the mining and 
irrigation department. In relation to the 
other departments of this field it may be 
said that the Sprague Company has 50 
offices in the United States and 1,500 
workmen, employed day and night, manu- 
facturing electrical machinery. 





** The Eastern Manufacturing Com- 
pany will light their mill in South Brewer, 
Me., by electricity and will use the Thomson- 
Houston. The dynamo has just been put in 
place and the other necessary work is being 
done. It has a capacity of 150 incandescent 
lights, and 124 will be used at first. Good 
progress is beicg made on the work of con- 
structing the mill buildings. 

* * Additions are being made to the 
plant of the Calgary Electric Light Com- 
pany, Winnepeg, Manitoba, Canada, which 
will increase the old company’s equipment 
to a capacity equal to 1,000 of the new Edi- 
son lamp of 16 candle-power. The recent 
extension of the contract with the town pro- 
vides for 40 lamps, none less than 32 candle- 
power and three being of 50 candle-power, 
thus giving an amount of light which will 
be equal to all public requirements for some 
time to come. The first contract was only 


The ex- 
tensions are now being made by Mr. J. C. 
Wilson, superintendent of construction for 
the Edison Light Company of Canada. 





OUR LONDON LETTER. 

Coal Supply.—Mr. Hall, the president of 
the Manchester Geological Society, has 
issued a warping that our coal supply in 
Great Britain is likely to be exhausted in 171 
years from the present time. His prediction 
is formed on the personal observation of a 
government inspector of mines, and there 
appears no reason to doubt its accuracy, but 
while fully recognizing what the loss to the 
English nation would be if that material 
which has done most to contribute to the 
industrial and manufacturing greatness of 
England in the past, I greatly doubt if the 
universal diffusion of the electric light and 
the more genera] adoption of gas for cooking 
purposes has been taken into consideration, 
and which will postpone for a considerable 
period England’s evil day. 

Gilbert Club.—The inaugural meeting of 
the Gilbert Club was held on 29th Novem- 
ber, and as although Dr. Gilbert’s claim to 
be the first electrician is fully recognized, the 
public know little of his life; a few par- 
ticulars in regard to him may be found in- 
teresting. He was born in 1540 at Colchester, 
educated at Cambridge, being a Fellow of 
St. John’s College, and having taken up 
medicine traveled much abroad. He then 
became physician to Queen Elizabeth, was 
elected in 1599 president of the Royal Col- 
lege of Physicians, and died as chief physi- 
cian to James 1. in 1608. Hisprincipal fame, 
however, rests on his experiments and studies 
in magnetism. He gathered together u fine 
collection of scientific and magnetic appara- 
tus, and which was left at his death to the 
Royal College of Physicians and perished in 
the great fire of London in 1666. In the 
year 1600 appeared his Magnum Opus, *‘ De 
Magnete,” which was printed in folio by 
Peter Short, of St. Paul’s Churchyard, in 
the City of London, and contained numerous 
illustrations of his experiments and appara- 
tus. He was buried in the Church of Holy 
Trinity at Colchester, and the house where 
he lived is still to be seen there. 

Electric Lighting.—Before the weekly 
meeting of the London County- Council at 
the Guildhall yesterday, Mr. Westmacott 
presented his report of the highways com- 
mittee as to the obligations imposed upon 
the council by the electric lighting legislation 
of Jast session. The committee recom- 
mended that a station should be built at a 
cost of £2,100, to include instruments and 
accumulators; to inspect lines and works, 
and to certify meters ; that an inspector be 
appointed at a salary of £200, and an officer 
to supervise the working of the companies in 
the public streets, and to see that the require- 
ments of the council were carried out, at 
three guineas per week. All the recommenda- 
tions were indorsed. 

The Ferranti Station.— With regard to the 
Ferranti station at Deptford, 1 am told the 
work is satisfactorily progressing, although 
great inconvenience and loss of time has 
been caused by the failure to obtain material 
owing to the Silvertown strike. There has 
also, I believe, been serious trouble with the 
engines from hot bearings. The first engine 
and dynamo at Deptford, of 1,250 horse- 
power, has now, however, been running at 
intervals for the last two or three weeks, and 
has supplied light to Charing Cross and, on 
occasions, to some of the Grosvenor Gallery 
circuits. On November 18th the dynamo 
was run at 5,000 volts, the current converted 
to 2,400 at Charing Cross, then sent to the 
Grosvenor, connected with three of the 
Grosvenor circuits and converted again to 
100 volts at the customers’ houses. At a 
first trial for an hour 23 amperes were trans- 
mitted, but in a second trial an hour after- 
wards 43 amperes were transmitted, corres- 
ponding at 72 ten candle-power lamps to 
ampere, at 2,400 volts to about 3,000 ten 
candle-power lamps. There was no trouble 
with the insulation, which has becn tried to 
an equivalent of 40,000 volts with an induc- 
tion machine before running. I learn that 
Fowler Waring cables have been substituted 
for the Ferranti conductors between Dept- 
ford and London. 

Strike Ended.—I am glad to say the strike 
at the Silvertown works is now practically 
atanend. Six hundred men are at work, 
and business which had been transferred to 
the French establishment is being brought 
back, so that employment may be given to 
the others. The directors have triumphed, 
a result greatly owing to the sharp and severe 
wintry weather ; but there is no doubt the 
men’s demands were unjust and impracti- 
cable. 

Motors and Mortars.—The Electrical En- 
gineer states that a triturator for grinding 
drugs has been ingeniously fitted up to wok 
by an electric motor, to save labor in chem- 
ists’ shops or for drug grinders. The mortar 
or mortars to the number required are made 
to revolve by the the electric motor, and a 
very heavy porcelain pestle hangs inside, the 
necessary grinding bring assured by the 
revolving of the heavy pestle by friction 
against the inside of the mortar. 

Monument to Joule.—A public meeting has 
been held in Manchester, presided over by 
the mayor, Mrpdjderman Mark, to consider 
the proposal t6 “raise subscriptions and to 
erect a white marble statue to the late Dr. 
James Prescott Joulé)!who ‘was born, in 





Salford, and performed most of his works 
in Manchester. The proposal was carried 
unanimously, and Mr. Oliver Heywood was 
elected treasurer of a very influential com- 
mittee. 

Electricity Handling Whiskey Barrels.—1n 
the Dublin whiskey distillery a circular 
eleetric tramway about a mile in circumfer- 
ence has for some time been in operation. 
An overhead wire is used, current being 
obtained from the electric light dynamos. 
The principal use at present is to carry the 
barrels of whiskey from the distillery to the 
bonded stores, but arrangements are now 
being made to carry the grain from place to 
place. 

Lighting Parliament.—Hitherto, when only 
a portion of the House of Parliament has 
been lighted by electricity the authorities had 
their own installation under the control of 
the First Commissioner of Works, but, as 
the whole of the House is now to be lighted, 
a contract has been given to the London and 
Westminster Electric Supply Company, who 
are taking steps to carry out the Seok with 
the least possible delay, and will enter cur- 
rent through a cable from their nearest 
station. 

London’s Proposed Electric Railway.— 
Every day the Central London electric rail- 
way scheme appears to be gaining support- 
ers, and, undeterred by the failure of the 
electric subway railway bill last year, which 
proposed to start in neighborhood of Picca 
dilly and run to the Bank of England, the 
mattcr is being pushed rapidly forward. 
The engineers.are Sir John Fowler, Mr. 
Benjamin Baker and Mr. Greathead. The 
two first named have gained increased fame 
as engineers of the Forth Bridge, and Mr. 
Greathead is engineer to the Southwark 
Subway, with which the new railway will 
connect at King William street. The motive 
power being electricity, there are none 
of the objectionable fumes of steam locomo- 
tives to be provided against and natural ven- 
tilation will be ob ained from the stations 
which will be reached by hydraulic lifts 
from the street surface, similar to those pro- 
vided for the Southwark line.—Last week 
the London and Southwark Electric Railway 
was inspected by Major-General Hutchinson 
of the Board of Trade, Mr. Spagnoletti and 
a few other officials of the company. The 
subway consists of two iron tubes about 10 
feet in diameter, one for up and another for 
down traffic. The railway will be worked 
by electric Jocomotives of 100 horse-power. 
In the trial a speed of 30 miles an hour was 
attained, but in the ordinary working the 
rate is to be 20 miles per hour, pulling a 
train of carriages containing 100 passengers. 
Trains will run every three minutes. Should 
the railway prove as successful as is antici- 
pated, there is no doubt metropolitan trav- 
eling will be revolutionized, numerous 
schemes of a similar kind will be brought 
forward, and it may be that the directors of 
the District and Metropolitan railways will 
see their way to increase the comfort of their 
passengers without in any way adding to the 
perils of underground traveling.—An under- 
ground railroad is being proposed between 
Edinburgh and Leith, mr the question of 
traction method is under consideration. At 
Glasgow a bill is to be brought forward next 
session to contract circular subways under 
the Clyde, and so to give improved facilities 
for communication between the city and its 
suburbs. The engineers are to be the well- 
known Glasgow firm, Messrs. Simpson & 
Wilson. 

A Removal.—Messrs. Woodhouse & Raw- 
son, Limited, have now left their old offices, 
11 Queen Victoria street, E. C., and entered 
their more commodious premises at 88 Queen 
Victoria street, E.C. The ground floor is 
devoted to stock and show rooms, above are 
the offices and board room, and the second 
floor is the contract department. The base- 
ment is used for store rooms, etc., and two 
cellars contain an installation, a dynamo 
driven by a Stockport gas engine, and a bat- 
tery of 53 storage ‘cells which will supply 
light to the premises and show the fittings. 
Although everything is not as yet in perfect 
order, business is being carried briskly on, 
and Mr. Reginald Jones, the company’s en- 
gineer acd contract manager who has been 
superintending the various arrangements, re- 
ports no lack of business from any part of 
the country. 

The Frankfort Exhibition —A meeting of 
prominent electricians, convened by the 
Electro-Technical Society of Frankfort, was 
held of the 30th ult. and resolved to arrange 
an international electrical exhibition from 
June 1st to October 31st, 1890. The govern- 
ment has given a site near the Central Rail- 
way station. Those desiring to take part in 
the exhibition must give notice by the 20th 
December for Europe, or the 15th January 
for America. 

Farthest North.—The electric light has 
penetrated to Hammerfest, in Norway, the 
most northerly town in Europe, which is 
now being lighted by electricity. 

Electric Tramway.—At Doncaster (Vic- 
toria) an electric tramway 214 miles in 
length is pow in a ae phe system 
employed is the overhea Ottisén-Houston, 
and a pressure of 400 volts is used. 


London, Dee.4. 
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Some Improved Electric Light Cut-Outs. 

The cut-out shown in Fig. 1 is one of 
those important details so necessary in the 
perfect workingof an electric light plant. 
It is used by the’ Westinghouse interests. 
The base and caps are made of Ppofcelain, 
the cap being locked in place by a quarter 
turo of & thumb screw passing up through 
a slotted opening in the center. This makes 














—— The Dansville, N. Y., Electric Light 
and Power Company has under considera- 
tion the enlargement of its works. It 
is proposed to light the Sanatorium at that 
point by incandescent lights, and also to use 
the lights in residences. The demand for 
electric lights to replace gas in that city is so 
great that the present plant of the company 
is unable to supply it. 
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Fie. 1.—Main Line Cut-Out ror Pian Fuse. 


it easy of access and avoids the annoyance 
of using the screw driver in inconvenient 
positions. In the ceiling cut-out, shown in 
Fig. 8, the drop cord and fuses are carried by 
the cap, which may be unlocked from the 
base by a quarter turn, and the fuses re- 
placed without other disturbance. 
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—— The electrical section of the Altoona, 
Pa., mechanics’ library met recently and 
adopted a resolution appointing a committee 
consisting of one person from each of the 
electric light companies, telephone company, 
telegraph company and railroad company, 
and one person from among the insurance 
companies, to ascertain the best methods to 
bring about the proper legislation or joint 





action among’electrical companies to prevent 
the indiscriminate running of electrical 
wires, and remedies for defects now existing 
in the wires in Altoona. 
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—— Attheannual meeting of the directors 
of the Wilkesbarre Electric Light Company, 
a dividend of three per cent. was declared 
and paid. Charles W. Lee was elected a 
member of the board, in place of H. Baker 
Hillman, who is absent in Europe, and with 
this exception the old board was continued. 
Superintendent Eberly tendered bis resigna- 
tion, to take effect when a suitable successor 
shall be secured. 

—— During the first seven working days 
of December the Westinghouse Company 
sold alternating current apparatus of a total 
generative power of 8,000 sixteen candle- 
power incandescent lamps. These contracts 
were divided among seven different stations, 
six of which representing increases of plants 
already established and furnished with the 
same system. Truly a better proof as to the 


| efficiency of its manufacture could not be 


asked for. 
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Fig. 2.—Brancu Biock. 


—— There is a Swedish firm at Noedké- 
ping, Sweden, that has successfully applied 
electricity for tanning. A pack of hides 
after being beamed and colored are placed 
in a revolving drum which contains a strong 
tanning liquor to which is added a certain 
quantity of turpentine, a strong electric cur- 
rent being then passed through the drum. It 
was Claimed for this process that the time re- 
quired for turning out a thoroughly tanned 
hide was reduced from six or eight montbs 
to a few days. 


—— Ata meeting of the city council, of 
Salida, Col., it was decided to abandon the 
present system of street lights and replace 
the incandescent lamps with arc lights of 
2,000 candle-power. Work on stretching 
the wires for several of the lights was begun 
a few days ago, and the work is expected to 
be completed the early part of next week. 
For the present six arc lights will be used in 
the business portion of the city, but the 
entire city will be under the glare of arc 


—— The plant of the Dansville (N. Y.) 
Electric Light Company is being enlarged. 
An engine of 125 horse-power and dynamos 
will be added. The Sanatorium will use 10 
arc and 200 incandescent lights for the main 
building and cottages. It is expected that 
10 additional arc lights will be placed upon 
the streets soon. 


— The electric light company in Salem, 
O., Westinghouse alternating current system, 
has contracted for a second increase of its 
capacity. The plant was established about 
two years ago with a capacity of 650 lights, 
and was secured under acontest of the 
keenest competition. Since the establish- 
ment of the plant, however, the system has 
proved itself very satisfactory, the result 
being the double increase of its former 
capacity. The Westinghouse Electric Com- 
pany is now about to fill an order for appa- 
ratus which will give the station a total 
lighting capacity of 2,100 sixteen candle- 
power alternating current incandescent 





lights in the near future, 


lamps, 





—— Another letter has been addressed to 
Mr. Sutter of the Municipal Electric Light- 
ing Company by the Board of Public Im- 
provements, urging him to push with more 
vigor the work of preparing to light the 
city of St. Louis, Mo., with electricity after 
January J, 1890. 


—— The Lackawanna Railroad Company, 
which has heretofore used the electric arc 
system in its train sheds in Hoboken, N. J., 
has decided to substitute incandescent lights 
like those in use in its passenger station, 
believing that there is much less danger of 
accident in the incandescent system. 


—— The Brush Electric Light Company, 
of Cincinnati, Ohio, applied to the Board of 
Public Affairs recently for permission to 
erect a number of electric light poles. The 
request was declined, and a resolution was 
passed providing that in the future no more 
permits for poles will be granted, unless it 
can be shown that there is an immediate 
and absolute necessity for power and light. 


— Two bills of complaint have been 
filed in the United States Court by the Edi- 
son Electric Light Company, of New York 
City, against the Perkins Electric Lamp 
Company, of Manchester, Conn. The suit 
is brought to restrain the defendant from 
manufacturing certain electric lamps, the 


patents of which the complainants aver are | 


their property. The bills are returnable in 


January. 


-— The electric plant of the Ponce de 
Leon Hotel, at St. Augustine, Florida, is 
being overhauled. 
dynamos will be placed in the boiler house 
of the Alcazar. This hotel now depends 
upon the dynamos in the Ponce de Leon, 
and during spring, summer and fall the 
electric light fixtures remained unused. With 
dynamos of its own this hotel will be illumi- 
nated with electricity throughout the year. 


-— Ata meeting of the directors of the 
Ann Arbor (Mich) T.-H. Electric Company, 
held in Detroit, it was decided to increase the 
capacity of the plant by the addition of an 
alternating dynamo and a 125 or 150 horse- 
power engine. When this is done the com- 
pany will probably be ready to furnish in- 
candescent lights in private houses. The 
style of engine will be decided upon in a 
few days and the improvements will be made 
at once. 


In all probability two | 
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—— The old toll bridge at East Hartford 
Conn., is now lighted by electricity. 





— The electric lights were turned on 
recently in Moscow, Idaho, and proved a 
marked success. 

— The Union Pacific Railroad Com- 
pany, Omaha, Neb., has closed a contract 
with the Thomson-Houston Company to 
illuminate the shops and shop office with 
electricity. 








The Westinghouse Electric Company 

has secured the contract of furnishing the 

apparatus for an alternating current incan- 

| descent light plant of 1,500 lights to a com- 
pany in Greenfield, Mass. 


—— Peterborough, Toronto, Canada, will 
in all probability soon have an electric light 
carbon factory, which will be established by 
American and local capitalists. It will be 
the first of the kind in Canada. 

| —— The Mt. Morris(N. Y.) Illuminating 
Company were awarded the contract at that 
place for furnishing 24 arc tights of 1,200 
| candle power for $49 per light per year, and 
six incandescent lights at $10.50 per light to 
burn from sundown to midnight. 


—— Chief engineers of public buildings 
under the control of the Treasury Depart- 
| ment, who are responsible for the proper 
management of all the steam and electric 
machinery, are paid a salary of $1,500 per 
year. 


—— The plant of the Louisville Electric 
Light Company, Louisville, Ky., which was 
put up with alternating current apparatus, 
Westinghouse system, is about to be en- 
larged by a 750 light dynamo of the same 
system. 

—— The Farr Alpaca Company, at Hol- 
yoke, Mass., recently placed 600 incandescent 
electric lights in its weaving department, 
and is well pleased with the result. The 
light is clearer and steadier than gas and 
heat is avoided, an important feature in a 
room where more than 200 persons are em- 
ployed. 





Fie. 3.—CrILING 


—— The oew electric light station at 
Fitchburg, Mass., which started up several 
days ago, is running in a most satisfactory 
manner. The station is equipped with about 
650 horse-power, and is capable of running 
about 450 arc and 8,000 incandescent lights. 
The total cost of the new plant foots up to 
almost $45,000, including buildings and all 
apparatus, 

— The Oskaloosa (Iowa) Edison Light 
Company, beginning with the first day 
of December, made a uniform rate of 
50 cents per light for 16 candle-power, 
whether for lighting private dwellings or 
business houses, and all breakages will be 
charged for at the rate of 75 cents per lamp 
for 16 candle-power, and $1.00 for 32. 
When the company was first organized the 
rate for private dwellings, churches and 
public buildings was made very low. 
three years’ experience shows that lights of 
this character were being furnished for less 
than actual cost. The cost of the lights was 
first estimated on the supposed number of 
hours they would be used during the day, 
but it has been found that this estimate was 
made on a wrong basis, 


Cut-Out.—OPEN. 


| — — The city of Reading, Pa., has been 
| paying $37,000 annually for a number of 
| years for its electric street lighting. A 
| special committee agreed to recommend 
councils that Reading erect its own electric 
light plant. 

-— Ice is seriously interfering with the 
work at the Citizens’ Electric Light Com- 
pany’s plant, Burlington, Vt. It completely 
blocks the water wheels, and the steam 
power not being sufficient to furnish the 
whole power, many places are left in dark- 
ness. Another engine is now on the way 
and will soon be running to supply the pres- 
ent deficiency. 

—— The Thomson-Houston Electric Com- 
pany, Lynn, Mass., are beginning to add to 
their help and apparatus in the blacksmith 
shop. Four new fires will be started up 
shortly. A huge pair of shears will be 
added capable of cutting cold iron ten inches 
wide by one and one-half inches thick. A 
new trip hammer, the heaviest in use out- 
side of New York, will be placed in position, 
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The Pond Enigneering Company 
will furnish and erect a 200 horse-power 
compound condensing Armington & Sims 
engine, at the new Omaha Thomson-Houston 


Company’s station in Omaha, Neb. Rope 


transmission will be used. 


The National Carbon Company, 
of Cleveland, Ohio, since the completion of 
the new works, are more than ever thor- 
oughly prepared to furnish the electric light 
companies with a first-class carbon. Their 
business is continually extending, and the 
progressive management of President Law- 
rence and Treasurer Hayes is bringing in 
valuable returns. 


English, Morse & Company, Kan- 
sas City, Mo., have recently installed a com- 
plete steam plant, including belting, for the 
Manhattan Electric Light Company, Man- 
hattan, Kans. The boiler orders received by 
this company for some time past have aver- 
aged nearly one pair a day ranging in size 
from 50 to 100 horse-power, many of them 
being for extension of electric light plants in 
the West. 

The Brown & Sharpe Manufac- 
turing Company, Providence, R. L., 
have just issued an illustrated supplement to 
their catalogue, which presents a number of 
their large machines. The illustrations ap- 
pear in tint and show up as masterpieces of 
the engravers’ and printers’ art. Electrical 
purchasers of milling machinery, etc., will 
find the illustrations of these newer machines 
of special interest. 


The Essick Printer.—The Essick 
Printing Telegraph Company, which has re- 
cently been organized, has leased a wire from 
the Empire and Bay State Telegraph Com- 
pany, running from New York to Boston. 
The Review has received a number of mes- 
sages from Boston over the system of the Es- 
sick Company. They are printed plainly as if 
by a typewriter, and are in every way satisfac- 
tory. It would certainly seem that there is 
quite a future for this printing telegraph. 


The Edison Phonograph Toy 
Manufacturing Company will not 
fill any doll contracts to wholesale dealers 
in time for the holiday season. It has, 
however, taken quarters at 38 Fifth avenue, 
New York, where it will exhibit the dolls 
and carry ou a retail business until Jan. 1. 
After this date it will cease to retail and 
sell only to wholesalers. This plan was 
decided upon when it was seen that attempts 
to deliver to the trade in time for holiday 
business would be fruitless. 


The John A. Roebling’s Sons 
Company have taken the ugency for 
Mclntire’s electric wire connectors and ter- 
minals. The value of these are well known 
to the electrical field, and can now be 
secured at the various branch houses of the 
Roebling’s, which are at 117 Liberty street, 
N. Y.; (70 Lake street, Chicago; 8 Cali- 
fornia street, San Francisco, besides at the 
large factory, Trenton, N. J. A neat little 
circular has been issued by the company 
explaining the use of the sleeve, connectors, 
ete., which will be sent on application. 


The Westinghouse Electric Com- 
pany has received an order for one of their 
3,000 light machines to be shipped to the 
Missouri Light and Power Company, of St. 
Louis, Mo. The central station plant of that 
company was established about two years 
ago and furnished with alternating current 
apparatus, Westinghouse system, to generate 
light for a capacity of 15,000 lamps. The 
Westinghouse system of incandescent light- 
ing has since, however, gained such popu- 
larity in St. Louis that this new increase 
became a matter of actual necessity. This 


makes the St. Louis plant one of the largest 
electric light stations in the country, 





Jordan Adjustable Support for 
Swinging Lamps. 
Mr. L. F. Jordan, 133 Oliver street, Bos- 
ton, has just obtained the patents on the in- 


vention illustrated by the accompanying | 


cuts. The fundamental idea of the device 
is to provide a mast-arm for arc lamps of 
such length, that when swung down par- 
allel with the support, the lamp will be in 


such a position that it can be trimmed from | 


the ground, thus avoiding climbing the sup- 


port. 
The support is m.de in two styles, as 
shown. The essential features are the | 


skeleton arm worked by a sprocket wheel at 
the top of the support over which an endless 
chain passes ; the operation of the arm from 
the ground by another sprocket wheel turned 
by a crank, and the enclosing of the sprocket 
wheels and chains within the standard, 
which also furnishes bearings for the wheels. 
A locking device is used to hold the lamp in 
any desired position. A great saving in 
time is also made by the workman, being 
enabled to trim the lamp from the ground. 
This is an appreciable advantage. Mr. 
Jordan will immediately enter upon the 
manufacture and sale of his invention upon 
an extensive scale. 





- ~>_>-+ 
The Boston Electric Club. 

The club held its regular anuual meeting 
on Thursday evening, December 12th, in the 
club house, 7 Park street, for the election of 
officers for the ensuing year. President 
W. J. Denver, presided. There were two 
tickets in the field, the regular and the in- 
dependent, though there was little difference 
between them. The president said that while 
waiting for the tellers’ report, the members 





present would be glad to hear from some of 
the club’s silver-tongued orators. 

Mr. Ridlon responded with a neat speech, 
and closed with hopes for the continued 
welfare and prosperity of the club. 

Mr. G. B. Neal was then called upon and 
spoke enthusiastically upon the union of gas 
and electric lighting interests. 

The next speaker was Mr. 8S. G. Stiness, 
of Pawtucket, R. I., who also desired the 
union of electricity and gas. He said that 
his company was operating a large gas works, 
wo electric light stations, and were building 
another gas works and electric light plant. 
They gave their customers whichever light 
they wanted, but when they found a man 
burning oil they ‘‘ went for him,” and he 
generally decided in favor of the electric 
light. 

Col. C. M. Ransom was interrupted in the 
midst of his interesting remarks by the re- 
turn of the tellers, who announced the fol- 
lowing ticket as having been elected : 

President, Henry B. Cram ; vice-presi- 
dents, 1st, A. L. Rohrer ; 2d, Geo. B. Neal; 
3d, G. W. Adams; 4th, C. W. Holtzer; 
treasurer, F. J. Boynton ; secretary, R. F. 
Ross; historian, G. W. Mansfield ; board of 
directors, Edward Blake, F. J.. Boynton, 
Chas. B. Burleigh, Geo. F. Curtiss, H. E. 
Duncan, E. H. Hewins, Alex. P. Wright, 
J. R. Lovejoy, J. R. Magee, S. C. Peck, 
John Post, Jr., H. C. Spaulding, W. A. 
Stiles. Otis K. Stuart, 8. G. Stiness, John 
C. Wilson, H, J. Pettingell, W. D. Warner, 
F. W. Harrington, G. E. Hanson. 

On motion, the elections of Mr. Cram and 
Mr. Ross were made unanimous. 

On motion of Mr. Neal, the president and 
four vice-presidents were added to the board 
of directors. 

It was voted to have a dinner at one of 
the large hotels at the next meeting, on 
January 6th, when the new officers will Be 
installed, and reports of officers for the past 
year will be read, 





BY C. F. DUNDERDALE, ELECTRICAL 
| ENGINEER. 





{Written for the Eecrrica. Review. | 
The relation between magnetism and elec- 


tricity are much simpler and closer than is | 


generally understood and, when it is properly 


considered, it will be found to be practically | 
the same thing; the difference being that | 


the latter is the element in motion, while | 
the former is in a state of rest. Iron, 
owing toits peculiar character of crystalliza- 
tion, seems to offer the best medium for 
demonstrating the latter characteristic. It 


Magnetism vs. Electricity. | 





| intervening space fully occupied 


would seem that under the influence of elec- | 


tricity, the atoms of iron become more or 
less attenuated or separated from each other | 
than in their normal condition, according to | 
the degree of fineness of the crystals and the 
degree of charge. The holding property is 
largely influenced by the presence of carbon 
in the combination. Common cast iron 
being of a coarse granular crystallization, 
and containing a greater proportion of car- 


bon than steel, does not retain much of the | 


amount of carbon, and the varying angle of 
relation of each fibre to the other under the 
law of mutual attraction more rapidly gives 
up its charge and returns to the inert condi- 
tion. Either wrought or cast iron, once 
subjected to a charge of an electrical current, 
will for a long period retain a small fraction 
of the same in the latent state, and this is 
taken advantage of in the starting of dyua- 
mos built with electro-magnets as a constant 
nucleus for producing the maximum eurrent 
that the machine is capable of. 

When the separation of the atoms bas 
reached its maximum attenuation, and thi 
by th 
charge, the magnet is said to be saturated 
and its limit of magnetic attraction is then 
reached. ‘The homogeneity of other metals 
and the consequent difficulty of the separation 
of their atoms, renders them but indifferent 
mediums for magnetic charges and attraction, 
but this very qualification makes them bette: 
conductors of the clectrical current. We< 
might safely say that their capacity for con 


| ducting electricity, is the reciprocal of their 


charge, after being under the influence of an | 


electric current which would scem to be 
owing to the lesser amount of space ob- 
tained between the coarse crystals wherein 
for it to lodge, and to the polarizing effect 
| of the presence of the carbon indigenous to 
that material. 

When iron is subject to the passage of 
electrical currents, the atoms arrange them- 
selves in a manner that give semblance to 
the direction of the current and assume the 
peculiar phase thereof, producing the nega- 


THE JORDAN SUPPORT FOR SwinGina LAMPs. 


tive and positive poles that accompany the 
direction of flow. The permanency of this 
phase depends on the molecular fineness of 
the atoms forming the grain. The finer the 
grain the greater is the atomic interstitial 
space, and the greater the charge, begause 
each atom being charged becomes repellant 
to its neighbor, causes a larger space or inter- 
val in the aggregate where the number of 
atoms is great, as in fine grained steel, than 
would occur in the same mass with coarser 
crystals; therefore it becomes a stronger 
magnet after the charging current is re- 
moved, and in the case of steel, with its low 
percentage of carbon, the depolarizing action 
of the carbon is not obtained, and so the 
charge remains in the mass, and we have a 
permanent magnet, comparatively speaking, 
| although these magnets become, in time, de- 
polarized, even by their small percentage of 
carbon, unless means are tuken to connect 
the two ends by an armature in order that 


-apacity to become magnets under the elec 
tric current influence. 

Whether electricity is arrested in the inter- 
atomic space of metallic crystallization or 
fibre, or is in motion, it always has a poten- 
tial or an impetus to move ; and this always 
produces, wherever it is found, the two nodes 
or phases of attracting similar, or in the same 
direction, potential in other charges, or re 


| pelling those of opposite direction potential, 
| and onceensconced bet ween molecular forma- 


tion, causes a segregation thereof in the 
same order. 

We might, in extremis, compare the 
stellar world to a mass of atoms kept in in- 
terstellar space from coalescing, by their 
tendency to repel each other, caused by the 
residual electrical charge, inherent in each, 
the result of their motion. 

Heat, light, motion, force, electricity and 
all conceivable power are simply the differ- 
ent manifestations of the same clement, 





which may be safely set down as the essence 
of that great influence which moves all things, 
und which to the limited human mind 
passeth all understanding. Where two atoms 
of iron are opposed to each other, under the 
electrical charge, and being both of the same 
relation to each otier, exert no influence on 
the electric charge to exhaust itself in main- 
taining the equilibrium, and so it remains 
in the mass and the mass remains a so-called 
permanent magnet. But if carbon is present, 


| it being opposed to the ferreous atoms and, by 


its negative character, soon exhausts the 
charge from maivtaining the equilibrium, 
and the atoms becoming freed from their 
disintegrating clement coalesce, and the 
mass loses its magnetic properties almost 
instantly. Although the departure from the 
tnstanter is often manifested in the action 
known as the ‘‘ lag” of electro-magnets, and 


| varies with the degree of carbon contained 


the motion of the currents may be kept up | 
and theatoms prevented from coalescing into | 


their normal condition. 
When wrought iron is subjected to the in- 
fluence of electrical currents, it being of a 


in the iron, and its freedom from fibre for- 
mation, the greater the degree of fibre the 
less the lag, and the lesser the amount of 
carbon contained in the mass, and the finer 
the commioution of the grain, the greater 
the amount of residual electricity remaining. 

It is quite possible to so charge a bar of 
steel so that its two ends will be of the same 
polarity, while its center a dividing point of 
opposite polarity. This is accomplished by 
causing the charging current to be moved in 


| both directions, from the center towards the 


fibrous character, more than crystalline, the | 


fibres become raised and separated as the 
hairs on an angry dog’s back, and by virtue 
of their fibrous formation, in which one end 


much greater iuterval space for the charge 


| to reside is obtained than can be in the | 


crystalline formation, and, 


therefore, the | 


ends, thus setting the atoms in opposite 
potential to each other up to the dividing 
line at the center, at which point of demar- 
cation the two halves would be the same as 
two separate pieces of steel, with their two 


; 7 | negative poles opposed. 
| of each fibre is supported by the other, a | f P PE 


Some gases are susceptible of being con- 
verted into magnets, and, as a sample, we 
may mention oxygen. which, on being 
passed through the brush form discharges of 


greater the electrical charge, had, conse- a static current, becomes charged with the 
quently, the greater the degree of magnetic | electricity, the effect of which on the atomic 


attraction. This is why wrought iron, mass 
for mass, makes a better electro-magnet than 
cast iron, but the presence of the greater 


| 
| 


grouping is to reduce their attenuation and 
bring them closer together, increasing their 
specific gravity beyond the range of that 
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assigned for gases, so that it will separate 
from any mechanical mixture, in violation of 
the law of the. diffusion of gases, aud will 
bave magnetic properties similar to the steel 
permanent or iron electro-magnet, which is 
vinced in its effect on the magnetic com- 


lhe residual character of the electric 
‘harge is further manifested in the odor, 
ilways detected in the vicinity of disruptive 

ctrical discharges or the sitent discharge 
f the electrical brush. 

[he cellular formation and mineral char- 
cier of the sap causes certain forms of vege- 
tion to become charged with magnetic 
urges. which they readily give up to 
iman armatures on being touched; so 
ive certain fishes, well known to students 

natural history ; these are simply organic 

implies cf the foregoing mentioned causes, 
der which category they may be classed 
infinitum, 
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Seeing to a Distance by Electricity. 

\ correspondent to La Lumiere Electrique 
is comments upon M. L. Weiller’s paper 
Genie Civil, vol. 15, 





hich appears in Le 
570: 

Che writer endeavors to solve the import- 
t question of vision to a distance by elec- 
‘ity, by means of a combination consist- 
» of aselenium cell, a gas telephone and 
volving mirrors, forming a special appa- 
tus which he designates a phoroscope, and 
hich we will briefly discuss. 

[he question of vision toa distance by 
ctricity is, governed by the two fcllewing 
indamental principles. In order to get the 
ipression of the form, outlines and dctails 
one or several objects. it is not necessary 
1. That the eye should reccive.all the rays 
2. That it should re- 


oceeding from it. 





1.—L, Lunette ; F, Flame; G, Gas ; G1, Glass. 
eive, at the same time, the luminous rays 
ecessary for vision. 

Some very simple examples will demon- 
rate the first principle. We can see an 
ject very clearly through wire gauze, and 
he image is perfect if the interstices are 
irge and the wire fine. Carpets and mosaic 

en at a certain distance do not seem to be 

rmed of a number of parallel lines, or by 
he juxtaposition of little stones. An en- 
vraving, a picture, and especially a chromo- 
ithograpb, show at a distance no discontin- 
\ity in the work, although the engraving is 

ymposeed of lines and the chromo-litho- 
raph of separate little dots. 

We see thus that it is possible to have a 
ifficiently clear perception of an object by 
he vision of a system of more or less lumin- 
us lines forming a kind of pattern. 

The second principle is quite as well 
<nown, and as deduced from the duration 
f the luminous impressions upon the retina, 
i period of about one-tenth of a second. 

A series of impressions succeeding one 
inother in a very short time produces the 
ffect of simultaneous impressions, and it 
follows that in order to perceive the image 
which we have called the pattern, it is suffi- 
ent to receive the luminous impressions of 
the different lines that constitute it in an 
interval of time less than one-tenth of a 
second. 

It was by taking this principle as a basis 
that Lissajous studied from an optical point 
f view the vibratory moyements of bodies. 
His experiments are so well known that we 
need not enter into them here. Lissajous’ 

curves are produced in a rectangular portion 
of a picture. If, on the other hand, this ob- 
ject possesses the power of lighting, all the 
rays proceeding from the space occupied by 
the curve will, in an excessively short space 
of time, converge at one point after having 





been subjected to a double reflection on the 
mirrors of the two tuning forks that were 
employed for this experiment. 

We may substitute for these forks any 
movable system whatever, bearing a series 
of mirrors arranged in such a manner that 
the displacement of each of them brings upon 
the same straight line all the rays projected 
from a portion of an illuminated object. Let 
us suppose these mirrors to be placed ona 











Fic. 2.—M, Mirrors ; R, Regulator. 30 revolutions 
per second ; 300 glasses on the sides instead of 12. 
circle turning upon an axis perpendicular to 
its plane, and each of them making a differ- 
ent angle near 90° with this plane. To each 
mirror there will be a corresponding series 
of parallel lines in the picture, and if the 
rotation is sufficiently rapid all the rays pro- 
ceeding from the object represented in the 
picture will meet at the same time, in as 
short an interval of time as-required. It is 
thus possible to bring to one point all the 


luminous rays proceeding from a pattern, | 


to an apparatus of this description, the 
different parts which we have described 


in Fig. 8. The image that we wish to trans 
mit is broken upinto a series of parallel 
lines, the different points of which act in 
succession upon a selenium cell making the 
intensity of the current connecting the two 
stations vary. These variations in electrical 
intensity are transformed by the gas tele- 
phone into variations of luminous intensity, 
and the successive changes of brilliancy of 
the little flame are projected upon a sheet at 
points corresponding to the various points of 
this sheet. 

Theoretically, nothing can prevent this 
double transformation of luminous intensity 
into electric intensity, but the realization of 
the experiment is surrounded with difficul- 
ties which make us fear that it will be long 
before a practical phoroscope is produced, 
but this should not discourage enterprising 
and persevering physicists. 
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Oil Under the Boilers—One Pound 
Equals Two of Coal. 
To THE Epitor oF ELecrrical Review: 

My attention has been called to an article 
that appeared in your paper of August 31st, 
relating ‘o the electric light station in Spring- 
field, where the fuel is oil used by the 
Acrated Fuel Company’s system, and you 
say that the Aerated Fuel Company claim 
that the fuel supply is eight times as cheap 
as coal. This is entirely wrong and is liable 
todo us much injury. There is only about 
so much heat in a pound of oil, and only a 





and each portion of the image thus producing | 
its imipression upon the retina in succession, | 


given amount in a pound of coal, and the 
best results that can be obtained with oil as 
compared with the best Cumberland coal, is 
about two to one, and one pound of oil will 
do the work of two pounds of coal for gen- 











who 


uy 


Fig. 3.—L W _, Line Wire ; 


R. W , Regulator Wire ; 





read 


LI, L2, Lenses ; 





M, Mirror Apparatus; 


R, Regulators ; O, Object ; 1, Image ; 8, Selenium Transmitter ; C, Commutators: G, Gas; 


T. R., Telephone Receiver ; E, Earth. 


it is sufficient that the interval in which these 
impressions succeed one another, should be 


erating steam. 


sufficiently short for them to be rendered | 


simultaneous. 

The transformation of the luminous waves 
into electric currents is performed by means 
of a radiophonic receiver forming part of an 
electric circuit. This receiver may be a cell 
of selenium lamp-black, hydrogenated palla- 
dium, ete., the resistance of which varies 
with the quantity of light received. ‘The 
different portions of the pattern will act 
differently according to the quantity of light 
emanating from them, and in an interval of 
time less than one-tenth of a second ; the 
variations of resistance of the circuit will 
correspond to the image observed. 

In order to solve the opposite problem, 
i. e., to extract this image from the circuit at 
the receiving station, the writer proposes to 
employ the gas telephone, which is an 
instrument of extreme sensitivencss. It 
consists of an ordinary telephone (Fig. 1) in 
which the portion comprised between the 
plate, the bobbin and the inner sides is in 
communication with a gas pipe ; the vibrat- 
ing membrane is pierced in the center with 
a little hole, through which escapes the gas 
which is lighted ; this little flame will un- 
dergo a variation in brilliancy at each move- 
ment of the membrane, and it will produce 
a continuous succession of rays similar to 
those arriving upon the radiophonic receiver. 
In order to show them and form an image 
similar to the pattern, a system of mirrors is 
employed (Fig. 2) similar to that used at the 
first station, but acting in the reverse way. 
It is evident that these two apparatus must 
act synchronically like the Hughes and 
Baudot regulators employed in telegraphy. 

Station 2 will reproduce upon a sheet the 
lines taken upon the image at Station 1. 

The writer gives the name of phoroscope 





For forging purposes, where 
a great deal of heat from coal is necessarily 
wasted, we are making a pound of oil do 
the work of from six to eight pounds best 
hard coal, but it cannot be done under 
boilers for the reasons above stated. 
J. H. Butiarp, Manager. 
Springfield, Mass., Dec. 10, 1889. 
—_- —— 


A very interesting paper was recently 
read before the South Stafford Institute of 
Iron and Steel Works Managers at Dudley, 
England, on ‘‘ The Application of Electricity 
to Works and Mills.” The reader stated 
that there was everything to recommend an 
electrical transmission plant. Waste heat 
from blast furnaces could be used miles away ; 
steam boilers could be placed near the colliery 
to save hauling the cual ; the power of a river 
or stream could be used and hundreds of 
horse-power conveyed along small copper 
wires, while the places could be lighted by 
electricity at a very low cost. 








LTERNATE Current Ma- 
CHINERY, by GisBERT Kapp. 





Containing a very full discussion and 
comparisons of ALTERNATING Ma- 
CHINES, TRANSFORMERS, Morors, 
Merteks and other apparatus for use 
in central stations, and on premises 
supplied with current from alter- 
nating stations. A book which every 
worker should have. Will be sent 
postpaid to any address on receipt of 
50 cents. 
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being combined according to the plan sho.vn | 

















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON DecEMBER 10, 1889. 


416.712 Electrical annunciator; Franklin 8S. Car- 
ter, Burlington, N. J. 


416,720 Commutator; J. Allen Dalzell. Hartford, 
assignor to the Schuyler Electric Co., Middletown, 
Conn. 


416,732 Telegraph transmitter; Orville D. La 
Dow, Mechanicsville, N. Y., assignor of one-half to 
Frederick T. Bickford, Washington, D. C. 

416,742 Circuit-closing device for matrix-making 
machines; Caspar L. Redfield, Minneapolis, Minn., 
assignoér by mesne assignments to the Chicago 
Matrix Machine Co. 

416,746 Coupling electric motors; Edwin W. Rice, 
Jr., Lynn, Mass. 

416,754 Telephone switch; Joseph Sack, Dussel- 
dorf, Germany. 


416.762 Induction coil transformer, ete.; Elihu 
Thomson, Lynn, Mass. 


416,779 Automatic fire extinguisher; Elliott P. 
Gleason, New York, N. Y. 


416,88 Testing apparatus for multiple switch- 
boards; Chas. E. Scribner, Chicago, Ill., assignor to 
the Western Electric Co., same place. 


416,847 Hanging device for electric arc lamps; 
James McLaughlin, Chicago, Ill. 

416,862 Electric light support; Benjamin Schardt 
and William Lutzenberger, Dayton, Ohio, assignors 
of one-third to Hermann Fretzinger, same place. 

416,813 Cutting metal by electricity; Benjamin 
C. Tilghman, Philadelphia, Pa. 


416,947 Thermostat; William P. Powers, La 
Crosse, Wis. 
416,971 Electric door alarm; Edwin W. Taylor, 


Charlottetown, Prince Edward Island, Canada. 


417,009 Telephone transmitter; Joseph C. Eich- 
meyer, Utica, N. Y., assignor of nine-tenths to 
Frank J. Callanen, Joseph R. Swan and Augustus 
H. Palmer, all of same place. 

417,013 Electrical pipe or metal welding ma- 
chine; Herbert E. Fowler, New Haven Conn., as- 
signor of one half to D. T. Hedges, Sioux City, la. 

417,018 House telephone exchange; William M. 
Goodridge, Highland Park, assignor to the Western 
Electric Co., Chicago, Ill. 

417,052 Electric berth register for sleeping cars; 
Frederick E. Liebiutz, Birmingham, Ala. 

417,055 Secondary battery; Chas. H. Logan, To- 
tonto, Ontario, Canada. 

417,075 Electric gas lighter; Nelson Newman, 
Springfield, Ill., assignor of two-thirds to Geo. A. 
Sanders and Samuel J. Willett, both of same place. 

417,088 Method of preparing electrodes for sec- 
ondary batteries; James K. Pumpelly. Chicago, IIl., 
assignor of one-half to Frank D. Thomason, same 
place. 

417.089 Compound dynamo-electric machine; 
Frank B. Rae, Detroit, Mich., assignor to the De- 
troit Electrical Works, same place. 

417,095. Electric conductor; John J. Saville and 
James H. Winspear, Omaha, Neb. 

417,117 Electric indicator for grain bins; Adrial 
C. Thompson and Horace E. Newton, Quelly Center, 
Neb. 

417,120 Dop-switch for electric conductors; 
Chas. J. Van Depoele, Chicago, Ill. 

417,121 System of switching for conduit electric 
railways; Chas. J. Van Depoele, Lynn, Mass. 

417,122 System of supplying currents to electric 
railway systems; Chas. J. Van Depoele, Lynn, Mass. 

417,182 Electro valve-operating device for ele- 
vators: Cyrus W. Baldwin, Yonkers, N.Y., assignor 
to the Hydraulic Elevator Co., Chicago, Ill. 

417,158 Secondary battery plate; Victor H. Ernst, 
Jersey City, N. J. 

417,188 Electric danger alarm for railway block 
signals; James H. Hunter, New York, N. Y 

417,198 Electric gas lighter; Nelson Newman, 
Springfield, Ill. 


FOR SALE. — American apparatus, 

new and second-hand. Large assort- 
ment of Brush Lamps, single and double, 
with 10, 20 and 30-light Brush Dynamos. 
Repairing of Brush apparatus a specialty. 
Apparatus louned while repairs are being 








made. 


FRANK RIDLON & CC., 
196 SUMMER STREET, 
Boston. 


Repair shop, basement of Hathaway Build- 
ing, 620 Atlantic Avenue. 





FOR SAIDB. 


ARMINGTON & SIMS ENGINES. 
One 35 H. P. ( 8% inch x 10 inch.) 
One 50 “ ( 9% inch x 12 inch.) 
Two 60 ‘* (10% inch x {2 inch.) 

NEW YORK SAFETY ENGINE: 
One 55 H. P. (10 inch x 12 inch.) 

All the above are practically good as new, having 
been taken in exchange for larger Armington & 
Sims Engines. 

E. P. HAMPSON & CO., 


86 Cortlandt Street, | New York City. 
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ELECTRICAL CONTRACT WORK. 


DETAILED ESTIMATES MADE AND CONTRACTS TAKEN 
— FoR — 
BQUIP MENT 


—— OF COMPLETE —— 


STEAM AND ELECTRICAL PLANTS 
ANY SYSTEM O 
ARC AND INCANDESCENT LIGHTING, 
CENTRAL STATIONS 
ano Evcectric Street RAILWAYS OPERATED OVER- 
HEAD, UNDERGROUND, on By STORAGE BATTERIES. 


ELECTRICAL MEASUREMENT | 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 
Sano 7 Dey St., New YORK. 


PEARCE & JONES 


77 and 79 JOHN ST., 


NEW YORK CITY, 





— ADDRESS — 
EUGENE T. LYNCH, Jr., Consulting Engineer, 
120 Broadway, New York. 


LECTRIC 
C 0 N D E N ) E R Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


Standard Electrical Test Instraments, 





WM. MARSHALL, 
MANUFACTURER. 








ELECTRICAL, 
Telegraph 
SUPPLIES. _ 


|\DUST PROOF BELLS. 


Carpentier, Hart- 
mann & Co., Galva- 
nometers, - Bridges 
and Rheostats. 
James W. Goons & So. 

924 Chestnut St., 


WALTHAM 

















WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires watch that is both absolutely non- | 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. | 


WALTHAM, MASS. 


HAZAZER & STANLEY, 
ELECTRICAL HOUSE FURNISHINGS, 


32 & 34 FRANKFORT STREET, 
NEW YORE. 





MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. | 


AMMETERS | 
voLtmetens | Manufacturers of and Dealers in| 
AYRTON & PERRY all kinds of 
NEW SPRING. 


@ Flectric |,ight 





EUGENE F. PHILLIPS, PREsipEnNt. W. H. SAWYER, Szc. & ELecrrician. 


AMERICAN ELECTRICAL WORKS, 


} Manufacturers of Patent Finished 


"Gag ELECTRIC LIGHT WIRE, 


x —~_ MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office a a G7 STEWART STREET., » PROVIDENCE, R. |. 


New York Office, 18 Cortlandt St., P. C. Ackerman, Agt. 
JAMES COOPER, Sec. & TREASURER. 










EUGENE F. PHILLIPS, PrResipEnr. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD, 


1 Manufacturers of 


C, ELECTRIC LIGHT WIRE, 


, dh =~ MAGNET WIRE, OFFICE & ANNUNCIATOR cane 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


: FARADAY GABLES. 
Office, 204 St. James Street, MONTREAL, CANADA. 


FACTORY, ST. CABRIEL LOCKS. 
W.R. OSTRANDER &CO. 


mig Hydraulic Presses. eta hey 


| SPEAKING TUBES, WHISTLES. 
ALL VARIETIES. | ANNUNCI t ’, 
Electric & Mechanical Bells, 


; Pumps, Valves, Gauges & Fittings, | 














RY, 
| WATSON & STILLMAN, | Paap 
B S1OEAST494S7., NEW YORE CITY. | De Kalb Avenue, 
es BROOKLYN. 
Special Attention to Electrical Work. | Send for Illustrated 
Catalogue. 





he Sperry Electric Company, 


i Vas j | Factory, 194 to 198 So. Clinton St, Chicago, IIL 


MANUFACTURERS OF THE 






_— Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 





% <= B> REFLECTORS, 

SP 18 &20 7 mT 

GorrLaNor: Sr//| ASS 
NEW: ORK; 


eS S 





Tf it iS 











For the Electrical Review’s New 








Catalogue of all Electrical and Scien- 
tific Books. 
ww Yorn =:E£. 


We have large works for creosoting ee R. R. Ties, 
Telegraph Poles, &c., 


WILLIAMSPORT, PENN.’ 


DETROIT ELECTRICAL WORKS, 


Manufacturers of ELECTRICAL GOODS OF EVERY DESCRIPTION. 
senda for Copy of Latest Descriptive DEHTROTT, MICE. 


Annuncociator Chart. 
CcCrAREs. | THE FIRST REAL IMPROVEMENT IN POROUS CUP BATTERIES. 
| A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 


DYNAMO. 


MANUFACTURED BY THE 


CLARE BLiEHCTRIC COMPANY, 





WRITE 


is PARE ROW,N 


SEND "FOR CATALOGUE. 











192 BROADWAY, NEW YORK. 
ARC LIGHTING APPARATUS A SPECIALTY. 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. 2. G@oRDon ct cCco., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 115 BROADWAY, NEW YORK. 


SILKS ' 








E. M. F., 1.60 VOLTS. 





AXO” BATTERY COMPLETE 


“ 
with Jar adapted for Sealing. ““AXO” POROUS CUP. 





SP assortment of different sizes and qualities on BRAIDER 
OOLS, ready for the machines, in Red, Yellow and Green. 
Sao colors to order. Send for Sample and Prices. 
WM. MACFARLANE & CO,,55 Mercer Street, New York. 
Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


The “ AXO” is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 


The Leclanche Battery Co., 149 W. 18th &t., N.Y. 
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THE 


SAWYER-MAN 


ELECTRIC COMPANY 


APOLOGIZES 


Again to its customers for the de- 
lay in filling their orders. Notwith- 
standing the shipments last week 
were 44,364 lamps in excess of any 
previous week in its history, it is 
still nearly two weeks behind on 
orders now booked. 

The additions to its factory, are 
however, rapidly approaching com- 
pletion, and in a short time orders 
can probably be filled promptly on 
receipt. 


CENERAL OFFICES, 
510 West 23d street, 


NEW YORK CITY. 
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2 THE+MANSON:+TAPE® 


FOR 


PROTEGTING INSULATED WIRE JOINTS, 


AND FOR THE 


BETTER PROTEGTION OF INSULATED WIRES FROM ABRASION. 





A FIRST-CLASS ARTICLE SECOND TO NONE. PUT UP IN %-INCH WIDTHS, IN 14-POUND PACKACES. “FULL 
WEICHT.”’ ANY SPECIAL WIDTH FURNISHED TO ORDER. 





e would respectfully call the attention of consumers and the trade generally 
preparation I 


Ww 
This tape is made heavy cloth, first saturated with a 


of 


itse 


to the Tape we have upon the market under the above name. 
a first-class insulator, and which adds greatly to its lasting 


qualities. A M..- . MA is then applied, of a nature that allows one layer to adhere closely to another in such a manner that it will not unwrap, 


even when exposed to the weather. 





WE CLAIM THAT IT IS THE BEST CLOTH TAPE IN THE MARKET. THAT IT WILL NOT OXIDIZE THE 


SILVER. THAT og HAS NO SUPERIOR, AND 


THE PRICE AS LOW AS MANY INFERIOR TAPES NOW BEING SOLD IN THE MARKET. TRY I 


Central Hiectric Company, 


a 


La Salle Street, 


Chicago. 


GENERAL WESTERN AGENTS, THE OKONITE COMPANY. 





L. F. JORDAN, Patentee and General Manager. W. 8S. HILL, Consulting Engineer. 


JSORDAN’S 


System of Electric Lighting for Street Railway Trains has been in perfect operation on the 
West End Street Railway in Boston for a Month. 





L. F. JORDAN & CO., 133 Oliver St., Boston, Mass. 





RAILWAY DIRECTORY 


Pisses Just 


y ONTLANDT& E 
Bi ( STREET, 








Issued, 


FOR 





1890, 


THE RAILROAD, TELEGRAPH & STEAMSHIP BUILDERS’ DIRECTORY. 


A United States Business Directory containing the names of manufacturers and dealers, 
covering all articles, devices and materials used in the construction and operation of 
Railroad, Telegraph, Steamship, Heat and Power, Electric Light 
Co.s’ etc., includig dealers in Lumber, Iron and Steel. Locomotive and 
Car Builders, Railroad, Bridge and other Contractors; Electric Light, 
Telegraph and Telephone Co.’s; Ship Builders and Materials. 


Including a list of every Railroad in the United States, Canada and Mexico, giving 


length in miles, Rolling Stock and Officials in charge of ordering and Purchasing 
Supplies; together with valuable tables useful in Railroad Construction. 
Price, $2.50. 





THACKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 


Philadelphia, Pa. 


EDISON MACHINE WORKS, 


Schenectady, N. Y. 


MANUFACTURERS OF 


INSULATED WIRES, FLEXIBLE CORDS AND CABLES, 


Telephone, Telegraph » Electric Light. 


JAMES F. KELLY. 


GENERAL SALES AGENT, 


19 — Street, 


New York. 














Paza DELPHIA. 


Estimates ar and contracts made for Incandes- 
cent and Are Lighting, Electrical Street Rail- 
ways, &c. Steam and Electrical Plants 
of any system furnished complete. 


WELLINGTON 





 steaplont, oe ¥-yo-e - 


iy dieitting At, sxievelta. 
say B seas Bk 


W.R.SANTLEY & CO. 


WELLINGTON, O. 





BROWNLEE & Co., 
DSEROrS, actomr. 


CEDAR TELE EGRAPH POLES 


MANUFACTURERS OF 


Cross Arms Pins and Brackets. 





Cedar Ties for Electric Railways. 








3 Park 


ON BLI:wOTRICAL SUBIDOCTsS 


any address, postage prepaid, oz receipt of price. Address, 


ELECTRICAL REVIEW PUB. COMPANY. 


Row, New York. P.0. Box, 3,329 
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COMPOUND, CONDENSING OR 


16 Sizes, 5 to 600 EP, Mot yet equaled by any form of Engine for 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





* yy in ay. 
8,000 in use in all parts of the Civilized World. 


JUNIOR, 5§ Sizes in Stock, 5 to 50 H. P. 


Ay AUIOMATIO ENGINE CHRAPER TEAM A SLIDE VALVE. 
Well Built. Economical. Reliable. Over 300 sold the first year, 


Appa ose SEE Geter se eae 








CHICA 
RANSaS CITY, soe, 204 Washington Ave oa Fairbanks 
OMAHA’ 1619 Capital Avenue, F.'C. 
PINE BLUFFS, Ark. "Geo. M. Dilley & Sons. 
SALT LAKE CITY, 280 8. Main St. Utah & Montana 

TTE, MONT. ’ E. Granite St. t 


TheWestinghouseMachineCo, 


PITTSBURGH. PA.U.S.A. BARaNSoba, rene. 





SELLING DEPARTMENT IN THE —"* snd toneeae 

ysargiom 

PITTSBL URGH, i ting, | Cap kat 

DELPHIA, tie Chestaut St. M. R. om, wy & Co. 
312 Union Avenue. 

















& Co. 


BU Co. 
SAN FhANCiaéo, 21 ry giz: mnt St., Parke & rq 
PORTLAN 33, 35 N. Front St., Parke & Lacy M 


CHA RLOTTE x Cc. 98 College St, The D. A. Tomadt rn 


ATLANT 
DALLAS. Imp. & Mch. Co. 
. E. James & Co, 








EEA DOU ARTER;RS 


, 


NEW YORK CITY 


— es 


STANDARD MILAING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 
&£LL SIZES READY FOR QUICK DELIVEPY. 


=== MACHINES SHOWN IN OPERATION 


BY THE MANUFACTURERS, 


THE GARVIN MACHINE Co., 
LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FORILLUSTRATED CATALOGUE. 

















RECULATION- “DURABILITY: “== 


sty SIMPUCIY-SELF-CONTANED- = —_ =e _—< 
on 








THE JOHN T.NOYE MFG FCC. BUFFALO. LBA 


CHICAGO OFFICE, 64 SOUTH CLINTON STREET. 


JORVIS ENGINEERING COMPANY, 


OONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 

















G61 OQliver Street, Boston. 





SEND FOR NEW CATALOGUEZB. 





FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS. 


CHARACTERISTICS: 
= Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
=j Large Friction Surfaces Prevent Undue Wear. Disengagement 
of Clutches is Positive. Pulley Shaft is Automatically Viled. 
They have a Good Record. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities, 


ECLIPSE WIND ENCINE Co., 


Send for 1889 Catalogue. Beloit, Wis. 











ECONOMY, 
SIMPLICITY, 
DURABILITY. 


THE MOST PERFECT = 
COVERNINC ; 


EVER OBTAINED. & 
For Electrical ‘Lighting, Electrical Railways and pu pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE CoO., ERIE, PA. 











R. T. WHITE, 


I 2 Pearl St. (Room 6 ), Bos TON. MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS, 


BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 


THE RAILS. 











NO BOLTS THROUCH 


DAISY CHAIR. THOMAS ASHBUBNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sample Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasers, 


New Tangye — Automatic Cut-off Engines. 


25 to 1,000 H. P. 
m4 are the combined result of long ex- 
th automatic cut-off regulation, and most 
Jamey revision of all details. They are designed and 
em constructed for heavy and continuous duty at medium 
or high rotative speeds. a attainable Economy 

. in Steam Consum —s and Superior regulation guar- 

Self-c ed Automatic Cat-off Engines 12 to 200 

Dynamo Machines a Specialty. Illustrated 
, with various data as to practical Steam 

Engine Construction and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio. 


Saami AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


N.W. ROBINSON, 154 Wsshington St., Chicago, Ill. ROBINSON & CARY, St. Paul, Minn, 


WILLIAMS « POTTER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


Repnstein lectric (fo. 
INCANDESCENT LAMPS 


—_ FOR = 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
CHICAGO OFFICE, 80 ADAMS ST-, CEORCE CUTTER, Agert. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 
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Electric Light Plants 


INSTALLED IN 


Mills, Factories, Public Buildings, - 
Hotels, Theatres, Etc., Etc. 


THE UNITED STATES 
ELECTRIC LIGHTING C0,, 


(WESTINGHOUSE ELECTRIC CO., Lessees.) 




















MORE THAN ONE THOUSAND PLANTS IN 
OPERATION. 


CORRESPONDENCE SOLICITED. 














OFFICES : 


Equitahle Building, New York City. 

Girard Building, Philadelphia, Pa. 

“The Rookery,” Chicago, III. 
American Central Building, St. Louis, Mo. 
Mitchell Building, Cincinnati, O. 

328 Montgomery St., San Francisco, Cal. 

Kamm Building, Portland, Oregon. 
Dallas, Texas. 

Charlotte, N. C. 
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The Julien Electric Company, 
STORAGE BATTERIES FOR LIGHT AND STATIONARY POWER. 








THE JULIEN ELECTRIC TRACTION COMPANY, 
ELEGTRIG TRAGTION BY STORAGE BATTERIES, 
Offices, 120 BROADWAY, NEW YORE. 


TERRITORY FOR SALE 


EXTRACT FROM THE REPORT 


—- OF ——— 


DR. SCHUYLER S. WHEELER, 


—— ON 


[Jnderground fire [ight Wires in ew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two months, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISNOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 














R. E. Gata ner, Secretary. Sole Manufacturers, 
J. W. Goprrey, Gen’! M 
W. B. Dowss, Treasurer ” 649 & 651 BPOAQWAY, 





THE PUBLIG 


Is respectfully informed, for its own protection, that 
we have sued the LECLANCHE BATTERY (0,, in 
the U. §. Circuit Court, for making and selling 


batteries which infringe our 


Patent No. 405,246, 


and that corporations or persons having in use or 
vending such batteries, are incurring liability 
therefor. 


IN THE EVENT OF A FAVORABLE JUDC- 
MENT, WHICH WE CONFIDENTLY EXPECT, 
WE SHALL EXACT FULL DAMACES FOR 
EVERY CELL. 


Law Telephone Gompany, 


85 JOHN STREET, WILLIAM A. CHILDS, President. 
New York, September 17, 1889. 





ON FAVORABLE TERMS, 


GONTINENTAL DYNAMO GOMPANY, 


NEW WORE. 
FACTORY: 
162 AND 164 W. 27th ST. 


V. SCHALLER, Treas. P. CLAUS, Super. 


OFFICE; 


63 BROADWAY. 


Cc. SCHUMACHER, Presrt. 





DYNAMO ELECTRIC | 
MACHINE 





DYNAMOS AND MOTORS. 


ADVANTACESICLAIMED: 
Simplicity and Solidity of Construction. Compactness and Small Size. High Effi- 
ciency and No Waste of Power. No Magnetism Outside. Accessibility of 


the Different Parts, Lower Cost than all other known Dynamos, 


A NEW BOOK! 


WILL BE ISSUED AS SOON AS THE REVISIONARY WORK IS 
COMPLETED. 


Electric haw, 


EDITED BY FRED. H WHIPPLE. 


Being a COMPILATION of all LAWS upon the STATUTE BOOKS of the different 
States, relating to ELECTRICITY; OPINIONS of the HIGHEST AUTHORITIES where 
these Laws have been SUBJECTS OF LITIGATION ; 

PROVISIONS of all MUNICIPAL Electric ORDINANCES and TERMS of all Electric 
FRANCHISES, whether for LIGHT or POWER. 

With ANNOTATIONS, COMPARISONS, EFFECTS, Etc. 

A BOOK, THE IMPORTANCE OF WHICH TO THE ELECTRIC WORLD CANNOT BE 
ESTIMATED. 

SEND IN YOUR ORDER. 
TEN DOLLARS. 


“The Electric Railway ” 
“Municipal Lighting ” 





Price, handsomely printed and bound, 





$1.00 
2.00 


Paper, 
Leather, 





WHIPPLE’S NATIONAL ELECTRICAL DIRECTORY, 


IN CLOTH, $10.00. 





WHIPPLE’S ELEGTRIG REPORTS, 


PUBLISHED MONTHLY. $2.00 PER VEAR 


ADDRESS 


FRED. H. WHIPPLE, DETROIT, MICH. 


Or any Electrical Journal and the Leading Book Stores. 





New York Office: 18 Cortlandt Street. 
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D. SARCENT, Preside >. JNO. A. BARRETT, Vic iting Electricia 
H. CUTLER, Treasu urer FRANK A. PERRET, Sievert on 


rhe Flektron Manufacturing Company 


79 and 81 Wao Tar STREET, BROOKLYN, N. Y., 


—— MANUFACTURERS OF 


od PERRET ELECTRIC MOTORS AND DYNAMOS. be 


AUTOMATICALLY REGULATED. BY MEANS OF WHICH 
HICHER EFFICIENCY, 


CLOSER RECULATION 


AND SLOWER SPEED 
Are Obtained than is Possible Otherwise. 














Unexcelled in Simplicity and Durabiltiy. oquee 





THE ONLY MACHINES HAVING 


LAMINATED FIELD MAGHETS “a 


OF SOFTEST CHARCOAL IRON, 


THE BUTLER HARD RUBBER CO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, /LL. 


Dart ELectric Licht GompPaARNy, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 
13 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


“6. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN USE 


if Pry } ii AR ew | | tS IN THE UNITED STATES, 


a Running Sewing Machines, Eie- 
From 1/s H. P. to 40 H. P. 


vators, Printing Presses, Venti- 

lating Fans, Blowers, Coffee Mills, 
NEW ENGLAND OFFICE: 32 Oliver Street, Boston. CHICAGO OFFICE: Phenix Building. 
PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 99 West Fourth Street 








CAREFUL INVESTIG- azt0n INVITED 














Polishing and Crinding Tools, 
P etc. 
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CHICAGo. 


We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our ‘No. 2.” ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 
has been wanted, namely: | 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We ‘propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


NEV WoRkK. 





16 Market Street, THE LEHIGH VALLEY 


BAI OHICAGO, ILL., 


General Electrical Work, in all branches of 
Electrical Engineering. Consultation, eto. 
Gorrespondence confidential. TRY ME. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washington Street, 





graph Poles, Piling and Ties Fur: 








MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARC AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 








FACTORY: 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. Citv. 
Manufacturers i 








18 Fulton Street, Brooklyn, E, D. 





H.E.& C. BAXTER, 








ON HLIBOCOTRICAL mde ae 
Will be mailed to any address, postage prepaid, om receipt of price. Address, 
ELECTRICAL REVIEW 1 PUB. SOMPARY, 

k Row, New York, P. 0. Box, 


BOOKS 





CREOSOTING CO. 


JERSEY CITY, N. 7. | 
Creosoted Lumber, Underground Conduits, Tele- | 
nished. 

















Vol. V. 113 Liberty St., New York. $2.00 Por Year. 
THE CONTENTS. “Is the Best Ad- 





h ins 120 
STREET RAILWAY including 60 pages of reading matter and vertising Medium 
‘JOURNAL, | a through which to 


A Directory of Street Railways in 
113 Liberty Street, aay | United States and Canada. reach Street Rail- 
NEW YORK. Sate 


HOTEL — UNCIATORS. 





| atceet railway appliances and materials. | 





ee a. 


is panes: 


+ ta (m 
et Wiis ily i 


— 


(¢ 3$ 34 4b st Gh a4 | 
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FOR PRICES, ETC., SEE OUR CATALOGUE. 


CHAS. M. WILKINS. 
TRADING AS 


PARTRIGK & GARTER, 


Manufacturers of and Dealers in 


Electrical Supplies 
SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATOR, 


114 SO. SECOND ST., PHILADELPHIA, PA. 
—— ESTABLISHED 1867. — 


FRANKLIN 8S. CARTER. E. WARD WILKINS. 





suc 8 D 


NATIONAL CAREKRON CO. 





CLEVELAND, OHIO. 








MANUFACTURERS OF 











ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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0 N7> LOOK TO UJS __ |_liisoescuar 
a * FOR ELECTRICAL SUPPLIES|H:AIMIP|S 


TEADE MARK. OF EVERY DESCRIPTION. Ma 
—————=war_! We Guarantee Prompt Shipments, Low Prices, and the Best of Goods, ALL KINDS OF FITTINGS. 


Southern Electrical Supply Company 


2310 NORTH THIRD STREET, 
WRITE FOR CATALOGUE. st. LOvuUTs, Mo. 












































P-MINTURN SMITH = President: 


WILLIAM D- PERRY = Vic¢¢ Prest. 
G-G: FRELINGNUYSEN - Seactary A 


CHARLES TREMAINE - Treasurer 


rr — JAMES W- EASTON sem 
= : Electrician, 






Mi 









Hi F j g.. nn, 
a= ae) 
ae a sit 
?" _ aie ( Y, sale 
— Liza 
g. K. THURBER, PREST. HENRY E. HAWLEY, VICE-PREST. JAMES A. TAYLOR, SECY. AND TREAS, 


THE — ELECTRIC CONSTRUCTION 60,, 


1a Cortianadat Street, NWew Work. 


CONTRACTORS FOR ELECTRICAL CONSTRUCTION OF ALL KINDS. 
SPECIAL ATTENTION PAID TO LAYING UNDERGROUND, 
DEEP SEA AND AERIAL CABLES. 
STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


ELECTRIC LIGHT INSTALLATIONS A SPECIALTY. 


JOHN A. SHEELY, Gen’1 Manager. 


The PARKER-RUSSELL MINING &M'F'GGO, SRRINS LAPS. LOW PRICE BATTERY LAMrS 


ROOMS, 200 and 202 SSSSwKwn Lan sS 


AMERICAN CENTRAL BUILDING, INCANDESCENT LAMP CO. 


Sor. LOULB. 
- . 13 to 17 N. JEFFERSON STREET, CHICACO, ILL. 
UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. | LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 




















weitmyer Patent J urnace, | , 
Foundry and Machine Department Harrisburg Car Manufacturing Co. US TICS , 


| HARRISBURG, PA. 





ee Oe 


Journal of Engineering, Electricity # Chemistry 


——_ On THER -—— 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 
ANNUAL SUBSCRIPTIONS. Paper. Paper. 











Sete Beanie Teel Geek icc ok visas. 050s) rh seet ston teees: $6 00 $6 00 
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peigahis vo ESS as ‘ = INCLUDED IN THE POSTAL UNION, Post Free.... ............. 900 800 
IDE AUTOMATIC ENGINE, PORTABLE & TRACTION ENGINES | |NDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &.,PostFree 1075 9 00 
SUBSCRIPTIONS PAYABLE IN ADVANCE TO 
LAA teem, 6 |. GeO. SAMREV, S06 STUEEO, LONGON, W. C. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston. Manchester, 70 Market St.; Glaszow, 93 Hope St.; Yokohama (Japan), 82 Main St. 


Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt, 








nerican Subscriptions to ‘Industries’ are received by the Publisher of the 
WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MOQ. ELECTRICAL REVIEW, 13 Park Row, New York, 
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PRESSELLES. 


The Neatest and Cheapest thing of the kind 
on the market. Write for prices. 


LIBERAL DISCOUNT TO THE TRADE 
Send for Catalogue of 
MACNETO BELLS, 
DISTRICT CALL BOXES, 
BATTERY BELLS, 
WOOD CLEATS, BATTERIES, 
PUSH BUTTONS, ETC. 


VIADUCT MANUFACTURING CO., 


CHARLES AND GERMAN STREETS, BALTIMORE, MD. 


THE 


Americal Bell Telephone Company, 


95 MILK ST., BOSTON, MASS. 


TMFecn & 


BALTO. 


\ ppc 
TAT _ 
OT RT 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





SEND FOR CaTALOGuE. * 


JAMES LEFFEL «& Co. 


WATER WHEEL. 












ROYCE & & MAREAN, 


ELECTRICAL APPARATUS 


| Telegraph and Telephone Supplies, 
No. 1408 Penna. Avenue, 


Opp. Wiltiard’s Hote. WASHINGTON. D. 0. 
‘THE STANDARD 


ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVES, Erc. 

SECTIONAL PIPE COVERING. 

ASBESTO-SPONGE NON-CONDUCTING COVERINGS. 


SPRINGFIELD, O.. OR 110 LIBERTY ST., N.Y. 



















FREE BY MAIL. 






JOHN A. ROEBLING'S SONS CO. 


MANUFACTURERS OF 


Underwriters, Weatherproof, 
Office and Annunciator Wire. 


MACNET WIRE 


AND ALL OTHER KINDS OF 


[nsulated Fleetric Wires and fables. 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. 
JOHN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY ST., 
HH. L. SHIPPY, Secretary. 


Chicago Office & Warerooms, San Francisco Office & Warerooms 
171-173 Lake 8t., 8 California St., 
Geo. C. Bailey, Manager. 8S. V. Mooney, Manager. 














WORKS: 
TRE*ITON, N. J. 














Mouldings, Gleats, Rosettes.) 


ADDRESS 


WILLIAM B. McLEAN, 


Nos. 1038 to 1050 33d ST., PITTSBURGH, PA. 





Edison Lamps 


k to 36 CANDLE POWER. 
2% to 40 VOLTS. 


For Battery or Dynamo. 








These Lamps can be 

? _g used in Series on Dy- 
- 35 namo Circuits for all 
kinds of Decorations 
and Displays. 


__ SEND FOR CATALOGUE 
IV 








OF 





P \ow voir amps “ 
EDISON LAMP CO., HARRISON, N. J. 


. Bd B. INSULATION 


—— ON YOUR —— 


WIRES AND CABLES, 


AND YOU WILL HAVE NO TROUBLE. 


Neither Moisture nor Underground Gases Effect the P. & B. Coating 
in the Least. 


Iron Preserved from Rust and Wood from Decay. 


The Standard Paint Co., Sole Manuf rs, 


59 MAIDEN LANE, NEW YORK. 


CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 
MADE FROM NATURAL GAS BY,,PATENTED PROCESS. 


—— ADDRESS —— 
SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 
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EXGELSIOR ELEGTRIG GO. 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


at MOTORS &. 


o FOR ARG AND INGANDESGENT GIRGUITS. 


WOoOuUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 











OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, if E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


PATENT “K KLINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON CoO., 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NHW YORK AGENT. 


TELEPHONES FOR EXPORT. 
For South America, Central America and West Indies. 


MUST BE BOUGHT oF 


AB THE TROPICAL AWERIGAN TELEPHONE 60, Limi 


95 Milk Street, Boston, Mass., or 18 Gortlandt Street, New York. 






































Sawe Dealers Profits by Ordering Direct. 


§ SEND FOR NEW ILLUSTRATED CATALOGUE AND PRICE LIST. 
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Dovuste Poe Branca Switcs, For INCANDESCENT CIRCUITS, 
Wits Cover. 





Housework Supplies, 
Fire Alarm Apparatus, 





Poles, Brackets, Pins, Insulators, 


Switches, Cut-OQuts, Mouldings, 


Bare and Insulated Wire. 
EVERYTHING IN THE ELECTRICAL LINE. 


—} SEND FOR OATALOGUE AND PRICES. 











OQ. E. MADDEN, President. 


THE EMPIRE CITY ELECTRIC CO,, 


_-- 15 DEY STREET, NEW YORK. 





E. T. GILLILAND, Vice-President. 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies and Material 


OF ALL KINDS FOR 


Light, Railway, Power, Telegraph # Telephone fompanies. 








, SHOWING DETAILS. 


Switcu, wirh Cover REMOVED 





b NEW ENGLAND 
BUTT CO. 


Providence, R. L, 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 









- ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 








Of every Description 


for Silk, Worsted 


and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 











i = SAMUEL CARPENTER, East. Pass. Agent, 849 Broadway, New York, 


THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 

of various sizes for Incandescent Lighting. 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hieuest Erricrency. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 


PENNSYLVANIA RAILROAD. 


THE GREAT TRUNK LINE OF THE UNITED STATES. 


The Standard Railway of America. Double Track. Steel Rails. Stone 
Ballast and Stone Bridges. Protected Throughout by the 
Interlocking Switch and Block-Signal System. 

















THE SCENIC LINE T0 THE WEST AND THE ROUTE OF THE CELEBRATED PENNSYLVANIA LIMITED, 


The Ideal Train of the Nineteenth Century, 


WHICH LEAVES NEW YORK DAILY AT 10 A. M. FOR CINCINNATI AND CHICAGO. 
Five Fast Express Trains Daily between New York & Western Points. 
Twelve Fast Express Trains between New York, Baltimore, Washington & Southern Points. 
FINEST EQUIPMENT, UNEQUALLED SPEED, AND CREATEST COMFORT. 
(33 Through Parlor, Sleeping and Dining Cars on all Express Trains. 


CHARLES E. PUCH, Cen. Man. J. R. WOOD, Cen. Pass. Agent. 
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JOHN STEPHENSON COMPANY 


LIMIren, 








Tlrieite - * NEW+YORK.#® 
eee? Bh Street Cars 








FOR 


Hliectric Motors. 





















+ DO YOU READ « 


THE COSMOPOLITAN, 


THAT BRIGHT, SPARKLING YOUNG MONTHLY MAGAZINE? 


THE COSMOPOLITAN IS PRONOUNCED BY THE PRESS “ THE BEST AND CHEAPEST ILLUSTRATED MAGAZINE” IN THE WORLD. 


AN UNUSUAL OPPORTUNITY = 




































ELECTRICAL REVIEW, per Year (regular price)................... $3 00 
THE COSMOPOLITAN, - sad eababena cee 2 40 
The Price of the two publications.................-....++.+:. $5 40 
We will furnish BOTH one Year for only......... Ss3.20 






This is a Saving of $2.20 to every Subscriber—an Unprecedented Offer. 


THE COSMOPOLITAN is a Splendidly Illustrated Periodical. 
TRY IT FOR A YEAR. 


It will be a liberal education to every member oi the Household. It will make the long winter 
evenings pass pleasantly ; it is a first-class Magazine, giving annually {,300 pages by the 
ablest writers and cleverest artists—as readable a Magazine as money can 
make—a Magazine that makes a specialty of live subjects. 


Send $3.20 to the ELECTRICAL REVIEW Office, and secure both THE COSMOPOLITAN and the ELEC- 
TRICAL REVIEW at a cost only 20 cents higher than our regular subscription price. All subscriptions 
should be sent in before January |, 1890. 


P. 0. Box 3329. ELECTRICAL REVIEW, 13 Park Row, N, Y, 


rae SPTRAGVuVE EL.ECTRIiIC RAILWAY SYSTEM 


—————— === The Pioneer of Successful Blectric Railways. — 


THE ONLY AWARD GIVEN FOR ELECTRIC RAILWAYS AT THE PARIS EXPOSITION OF 1889, WAS A GOLD MEDAL PRESENTED TO THE SPRAGUE 
ELECTRIC RAILWAY AND MOTOR COMPANY FOR THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 


WHAT ARE THE ESSENTIAL FEATURES IN ANY COMPREHENSIVE ELECTRIC RAILWAY SYSTEM ? 

Main Feeders from Power Station, Main Conductor Feeding in Trolley Wire, Uniform Size of Trolley Wire, Independent of Length of Line, or Number of Cars Operated. AND WHY? Because, 
thereby only can be secured UNIFORM ELECTRICAL PRESSURE, Absolute Reliability of Service, Non-interference with one section by interruptions upon any other, The Sprague Company wiil guarantee to operate a 
ten mile, thirty car, double track system, with Less Engine Power, Less Dynamo Capacity, Less Weight of Conductors, Less Loss in Distribution, Less Loss in Motors; or in words that are understood by 
all, with More Car Miles Per Ton of Coal Consumed, More Miles of Line with a Given Loss, More Territory Covered by a Given Outlay, More Reserve Capacity in a Given Plant, than can be done with any other 
system. Features of Correct Mechanical Design Owned Exclusively by the Sprague Company: Centering the Motor on the Driven Axle, Flexible Yielding Support for Relief of Strains, Universal Movement of 
the Trolley Pole, Single Lever Movement for Motor Control. No cOMPETITOR OF THE SPRAGUE COMPAKY CAN MAKE A SIMILAR GUARANTEE AND ACCOMPLISH IT TO THE LETTER. 


SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY, Nos. 16 & 18 BROAD STREET, NEW YORK 


Something New ! The most useful 

One, two, three, and D patented improve- 
four spindle drills for ment indrill presses 
light work. R for years is applied. 


SENSITIVE 


Spindles driven L Over 1,000 in use. 
with single, endless Buy the latest and 















































AWARDED THE CRAND PRIZE 

















belts. Large drivin best. Special ma- 
pulle ‘tighteneran chinery to order. 
variable speeds pro- Catalogue of fine 


tools free. 


Dwight Slate Machine Ca. 


HARTFORD, CONN. 


vided. 





Root Electric Gas Lighter. 


By this system of Elec- 
tric Gas Lighting, house 
and fixture wiring are 
dispensed with. h 
light is complete and 
independent. Full in- 
formation will be given 
on application. 


(a % 4 Labe bterms to agents, 
ies — , aie ati __ foot Electric Cas ing Co., 
i Ries RY “te 2 | Rooms 612, 618 ard 614, 225 Dearborn ®t., 





NITED STATES, SCOTLAN 


= ee a re = 


AT LATE PARIS EXPOSITION. 
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THE KNAPP ELECTRICAL WORKS, 





MANUFACTURERS OF 





ELECTRICAL APPARATUS AND SUPPLIES, 


ANNUNGIATORS, BURGLAR ALARMS, BELLS, 


BATTERIES, &c. 


Electric Light, Telegraph, Telephone and Fire Alarm Supplies. 





ACENTS FOR 





NEW YORE INSULATED WIRE C0,, Grimshaw White Core and Braided Wires, Tapes, &. 
J. H. BUNNELL & CO., Telegraph Instruments, Line Equipments, Etc. 


54 & 56 FRANKLIN STREET, CHICACO, ILL. 





Shield Brand Moisture-Proof Line Wire 


Acknowledged by all to be the Best Weather-proof and 

nN Only Moisture-proof Line Wire made. The Shield Brand 

em Wires are thoroughly impervious to acids, alkalics and gases, 
and overcome all difficulties encountered in line construction. 


THE ELLIS OIL FILTER. 


The Only Perfect Oil Filter on the Market. 
WE CUARANTEE: 
‘ ist.—That the Filter will clean up the same 
vil over and over again, returning it as pure as when first filtered. 
2d.—That the filtered oil will be of as good or better quality than 
when drawn from the original package. 
38d.—That the Filter will not require any outlay for repairs for at 
least six months. 
4th.—That the Filter may be kept in perfect condition for an indefinite 
length of time at a cost of but a few cents a year. 
Write for descriptive circular. 
Our New Illustrated Catalogue of Electric Light and Power Supplies is 
the Most Complete Book of its kind Ever Issued. 


THE ELECTRICAL SUPPLY OC@d., 


Eastern Office and Factories: Western Office and Warehouse: 


ANSONIA, CONN. {71 RANDOLPH ST., CHICACO. 


Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


IRON * STEEL 


ar wenger or : 
lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


' The Standard with all Telegraph and Telephone Companies. 















Since the first introduction of the Electric be a a Service, our patent wire, expressly manufac- 
— o- electric purposes, has filled every req m as regards strength, evenness of quality, and 
mductive capacity. 
Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice.’ Sent free on application. 


New York Warehouse. Chicago Warehouse, 
‘6 CLIFF STREET. 107 & 109 LAKE 


Electroliers # Gombination Fixtures 





st. prbaige. 


NEW YORK BELTING & PACKING CO. 


JOHN H. CHEEVER, Treasurer. 15 PARE ROW, NEW YORE 
The Oldest and Largest Manufacturers In the United States of 


VULCANIZED RUBBER |——— 


In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
| pactoes elevators at Chicago, Buffalo and 

ew York. 








oe 

































: We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SA LESROOMS. 

San Francisco, 14 & 16 Main St.. 
Atlanta, 16 Decatur 8t., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Buffalo, 124-128 Washington St., 

New Orleans, 8-12 N. Peters Street, 
Kansas City, 1311 & 1313 West 12th St. 
Richmond, 1206 East Main St. 


Philadelphia, 308 Chestnut St., 
nm, 52 Summer a o9 
Chicago, 151 Lake 
8: Louis, 907-911 Novth Main S8t., 
Denver, 1601-1611 17th St. 
Charleston, 160 Meeting St., 
Minneapolis, 28 South 2d St., 
pee Bo ae a Pearl St. 
levelan: a or 
Euro: 1 uropean Branch, Hamburg, Germany, Pickhuben 5 (Freihafengebiet). 


Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 











vRsOE Mane 





m YNSURFASSED or A GILITIES 
‘or prod designs for any system of 
miltGANDESCENT LIGHTING. 
> od ay tors faithfully a. , 


ms from architects and 





®PGOODRI CH HARD RUBBER, G. 


AKRON, OHIO. 


e 


Nonutacturers oy’ —- 
HARD RUBBER Bacp Ss 
BRE AEC TRICAL Purpos 


» 
QPECIALTIES OF ALL KINDS To ORDER 


FOR ATA 





r 
| | 
» | } 


S. ¥. L.HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. | Ss. Y. LLHOMMEDIEU & Co., Eastern Agents, 65 Reade St., N.Y. 


iii Ee | 


So: ‘ort RUBBER Goods 
for ELECTRICAL PurRPOSES 
Pure Rusacr ‘Tare Fa TION 


Bf Goooricr Co. 


AHRON ad OL -2-3 Mad WORKS 
AKRON, OH/O 





oo 


4 

ri 
ix 
= 








E"*ARADAY GAaARBON Co., 
ELEGTRIG LIGHT GARBONS, PITTSBURGH, P A. 












ELECTRICAL REVIEW December 21, 1889 





















Jom yee GATE CITY ELECTRIC COMPANY 


—— HAVE A FULL STOCK OF —— 


we N /> . 
GM ELECTRICAL SUPPLIES 


wines ano canes.  Oae DELAWAREST.- - KANSAS CITY, MO. 








FOR + CHRISTMAS! 


Treat yourself to a luxury by buying a Paillard Non-Magnetic Watch and be the happy possessor of ‘‘a thing of 
beauty and a joy forever.’’ These Watches are made in Open Face and Hunting, and cased in Cold, Cold Filled 
and Silver, at prices as low asa reliable Watch can be bought, tothe most expensive. Paillard Non-Magnetic 
Watches cost no more than other makes in equal grades, and in construction, finish and fine timekeeping qualities 
EXCELL THEM ALL. 


FOR SALE BY ALL JEWELERS. 


THE EDDY ELECTRIC WM’F’C CoO. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, [11 Arch St., PHILADELPHIA, 506 Commerce St., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 











“LOBES, 
ud rR SHADES © 
<9 Ric cuy, oPAN 








Porcelain Electrical Supplics and Specialties, james si] PHOSPHOR-BRONZE_ 


MANUFACTURED BY 
| INGOTS, CASTINCS & MANUFACTURES. | 


EMPIRE CHINA WORKS, _ aa THE PHOSPHOR BRONZE SMELTING (0. LIMITED | 


512 ARCH ST. PHILAD LPHIA Pa.U.S.A 


144 & 156 Greene St., GREENPOINT, BROOKLYN, &. D.. LY. E.« | ORIGINAL ManuractugER S OF PHOS PHOR- 





RONZE IN 
Our Ware is HARD PORCELAIN, theg BODY i GLAZE IDENTICAL, 
afd GUARANTEED NON-CONDUCTIVE forall ELEC fRICAL PURPOSES. * 
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Westinghouse Electric Co.'s 
System for Arc Lighting. 


IMPROVED WATERHOUSE APPARATUS, 




















Automatic Regulation from One Lamp to Fifty Lamps. 











ESTIMATES FURNISHED ON APPLICATION. 

















THE 


WESTINGHOUSE ELECTRIG GO. 


Pittsburgh, Pa. U.S. Az, 
BOSTON, NEW YORK, CHICAGO, ST. LOUIS, | CINCINNATI, 
__SAN FRANCISCO, _ PORTLAND, CHARLOTTE, DALLAS.» 
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Fort Wayne Electric Company, 


EORT WAYNE, IND 


The most carefully worked out and Complete Slteiaidtlag System 
of Electric Lighting in existence. 


ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 

















MANUFACTURERS 


—-—OF THE—— 


Slattery Induction System |! 


OF INCANDESCENT LIGHTING, 


7 — |“ WOOD” SYSTEM 
SLATTERY ovnaite, LAMP AND CONVERTER. OF ARC LIGHTING. 


Main Office and VW orks, F*ort wayne, ; ‘Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 
CHICAGO OFFICE, 185 Dearhorn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 
W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
FE. ADAMS SUC’S, CITY OF MEXICO. 





























————_—_ THE ————_ 


TUCKER ELECTRICAL CONSTRUCTION C0. 


14-20 Whitehall ~_ New York City. 


* ra 7 3 * — Sees 28 as ok ok 


CONTRACTORS FOR 


HIGH GRADE 
CONSTRUCTION WORK. 


* 
































Gorrespondence of Electric Light*Gompanies Solicited. 
"Refer to some of the Most Proniifient Buildings in.New York Gity. 








